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PROJECT MANAGEMENT, ENGINEERINO, & TECHNICAL SERVICES

July 20, 2006

Ms. Joan Kessner
Subcontract Technical Representative
Washington Closure Hanford LLC
3070 George Washington Way
Richland, WA 99354
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Dear Ms. Kessner:

ACUTE SCREENING BIOASSAYS - AMENDED
CONTRACT NUMBER OOOOX-SC-G0553

BLUEGRASS REPORTS

Enclosed are amended Bluegrass reports for the following Sample Delivery Groups:

BG 1542-01 thru 09- Report amended July 18, 2006
* BG1542-OIA, -02A, -03A and -08A and BG1566-01 thru 05 -

Report amended July 19, 2006
* BG1575-01 thru 11 - Report amended July 19, 2006
* BG1589-01 thru 09 - Report amended July 19,2006

An electronic copy of this information is provided for your convenience.

Should you have any questions, please feel free to call me at (509) 531-8774.

Sincerely yours,

Emmett L. Richards
President
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Table 2: Bluegrass Chronic Test Results for Washington Closure Hanford
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Laboratory Control 88 - 45.7 - 125 - 63.9 - 12.4 - 113 - 7.87 - 177 - 20.2 -

8G1542-01 J10DW4 60 E' 41.4 ns - - 40.5 E 7.30 E 72.4 ns 3.27 E 113 E & 10.6 E

8G1542-02 J10DV4 64 ns 55.3 ns - - 76.2 ns 14.9 ns 123 ns 6.98 ns 199 ns 21.8 ns

BG1542-03 JIODT8 84 ns - - - - 90.9 ns 16.7 ns 172 ns 10.0 ns 263 ns 26.7 ns

BG1542-04 J10DV2 72 ns 48.6 ns 122 ns 58.5 ns 10.7 ns 101 ns 6.59 ns 160 ns 17.3 ns

BG1542-05 JIODVI 38 E 41.8 ns 91.3 E * 30.8 E' 6.70 E 41.0 E 3.33 E' 71.8. E 10.0 E

BG1542-06 J10DV3 64 ns 47.4 ns 108 ns 60.4 ns 8.92 FIs 84.5 ns 5.13 ns 145 ns 14.0 ns

BG1542-07 JiODVO 78 ns 41.5 ns 80.9 E ' 76.9 ns 14.7 ns 124 ns 9.10 ns 201 ns 23.8 ns

BG1542.08 JlOJ5 92 Is - - - - 78.3 ns 11.0 ns 127 ns 5.37 ns 206 Ins 16.3 it

BG1542-09 J10DT9 48 E' 37.9 ns 85.2 E 51.0 Ins 8.68 ns 90.7 is 5.06 ns 142 ns 13.7 ns
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INTRODUCTION

CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa
sandbergii) on soil samples provided by the ELR Consulting for Washington Closure
Hanford, Richland, Washington. The tests were conducted from January 25 through March
3, 2006.

The statistical analysis presented in the original report (March 28, 2006) were recalculated for
shoot height and root length. This document serves as an amended to the original report.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Terrestrial Plant Toxicity Tests, ASTM B 1963-02 (2002).

TEST ORGANISMS

The seeds used were obtained from Native Grass Seeds, Cornville, Arizona. All test
conditions were maintained during planting, germination, and growth phases of the test as
prescribed by the ASTM protocol.

CONTROL SOIL

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70
percent by weight), kaolin clay (20 percent), and peat moss (10 percent). Calcium carbonate
(0.4 percent of total weight) was added to adjust soil pH to 7.0± 0.5.

HYDRATION WATER

The water used to initially hydrate the control and test soils was Milli-Q equivalent de-
ionized water. After initial hydration, all test chambers were watered with half strength
Hoagland's solution on an every other day basis. All hydration was accomplished via sub
irrigation.

TEST CONCENTRATIONS

The concentration tested in the bluegrass tests was 100 percent test soil with control soil
alone for the lab control. For the bluegrass tests, 50 seeds per concentration were used with
five replicate test chambers per conaentration and 10 seeds planted per chamber. Following
germination, test chambers were thinned to a maximum five seedlings per replicate.
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SAMPLE COLLECTION

Individual soil samples used during the testing were collected between October 31, 2005, and
December 6, 2005. The samiles were stored in the dark at 4*C until the initiation of the
initiation of the tests. Chain of Custody for sample collection is provided in Appendix C.

SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Bluegrass test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table 1
Sample Cross-Reference

Client ID Sample Sample Bluegrass Analytical
Date Location test SDG Lab SDG

J10DW4 10/31/2005 600-131 BG1542-01 E2748

J10DV4 11/08/2005 PIT 23 BG1542-02 E2801

Jh0DT8 11/14/2005 Upland Backfill Devated-100-P-2 BG1542-03 E2831

J1ODV2 11/15/2005 Upland Native Reference-Central BG1542-04 E2846
Plateau

JI0DV1 11/15/2005 Upland Backfill Low-116-DR-1&2 BG1542-05 E2847

Jl0DV3 11/16/2005 Upland Native Elevated-JA Jones BG1542-06 E2857

Ji0DV0 11/21/2005 Riparian Elevated-Site #3 BG1542-07 E2877
-_ Upriver 100-D

J10U45 11/28/2005 Riparin Low-Site #10 B01542-08 E2897
Downriver 100-D

J10DT9 12/062005 Riparian Reference-Site #13 BG1542-09 E2953
Vernita Bridge

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 90
grams dry weight of soil was added to each test chamber. The soils were initially hydrated
with MIlli-Q equivalent de-ionized water via sub irrigation. In addition, a sub sample of the
soil was added to a surrogate chamber and hydrated for pH measurements.
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TEST INITIATION

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of 1 V times the seeds diameter (approximately 2 millimeters) and covered gently with soil.
A small amount of hydration water (10 ml) was sprayed onto the soil surface to ensure seeds
received moisture.

TEST MONITORING

According to information provided by Native Grass Seed (seed supplier), germination should
take place between 14 and 28 days. The number of seeds in each test chamber that had
germinated was recorded on days 12, 14, 16, 21, and 23. Germination was determined to
have occurred on day 23.

Observations of the shoot appearance were recorded 7 days after germination (30 days after
planting). The number of germinated seeds in each test chamber was also recorded.
Chambers that had more than five germinated seeds had shoots removed to prevent
overcrowding. These test chambers were thinned to five seedlings each.

Soil pH was taken at test initiation and termination by placing a subsample of soil into a -
specimen cup, adding hydration water, and mixing prior to the pH measurement.

TEST TERMINATION

Tests were terminated 14 days post germination. The number of seedlings, shoot appearance
and height (tallest shoot of each plant), and root appearance and length (longest recovered
root of each plant) was recorded.

For each test chamber, all of the above ground biomass (i.e. shoots) from all germinated
plants were combined and plated into tarred aluminum tins. The shoots were weighed to
determine the wet weight immediately following removal from the test chamber. The shoots
were then dried in an oven at 60 C for a minimum of 24 hours. The shoots were then placed
into a desiccator for a minimum of 2 hours and weighed to determine dry weight

The wet and dry weight for the roots were obtained following the same procedure as
described above.
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DATA ANALYSIS

For each test chamber, the following endpoints were calculated:

. 14 Day Post-Germination Survival (%)
(Calculated as the number of seedlings alive at 14 day post germination divided by

5)

" Average Above Ground Shoot Mass (Wet)
(Calculated as the total wet weight of the shoots divided by the number of

seedlings harvested)

" Average Above Ground Shoot Mass (Dry)
(Calculated as the total dry weight of the shoots divided by the number of

seedlings harvested)

" Average Root Mass (Wet)
(Calculated as the total wet weight of the roots divided by the number of seedlings

harvested)

" Average Root Mass (Dry)
(Calculated as the total dry weight of the roots divided by the number of seedlings

harvested)

" Average Total Mass (Wet)
(Calculated as the total combined wet weights of the shoots and roots divided by

the number of seedlings harvested)

" Average Total Mass (Dry)
(Calculated as the total combined dry weights of the shoots and roots divided by

the number of seedlings harvested)

" Average Shoot Height
(Calculated as the total combined height of the tallest shoot of each seedling

divided by the number of seedlings harvested)

" Average Root Length
(Calculated as the total combined length of the longest root of each seedling

divided by the number of seedlings harvested)

Note: Due to a laboratory error, the Shoot Height for samples J1ODT8 and J10US, was
measured only for the single tallest shoot in each replicate. Similarly, the Root Length for
samples J1ODW4, JIODV4, J1ODT8, and JOS, was measured only for the single longest
root from each replicate. As a result, statistical analysis for these endpoints on these
samples was not performed.
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Statistical analysis for each endpoint listed comprised of entering the data obtained from each
replicate chamber of a test soil and comparing the results to the data from the replicate
chambers of the laboratory control. Comparisons were made as a single tailed t-test,
evaluating for statistically significant reductions from the control value, using CES version
1.1.2. The Equal Variance t Two-Sample test was used. When the assumptions of equality
of variance or normality necessary for Equal Variance t Two-Sample test was not met, the
Unequal Variance t Two-Sample test or Wilcoxon Rank Sum Two Sample test was used.

The endpoint data and the results statistical analysis are summarized in Table 2 below. The
data represents the average value of the replicate chambers used in each test concentration.
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RESULTS AND DISCUSSION

Table 2 summarizes the results of the bluegrass tests.

The results for sample J10DW4 indicated a statistically significant reduction in geniination,
average above ground shoot mass (wet), average above ground shoot mass (dry), average root
mass (dry), average total mass (shoots + roots wet), and average total mass (shoots + roots
dry) when compared to the laboratory control.

The results for sample J10DV1 indicated a statistically significant reduction in germination,
average root length, average above ground shoot mass (wet), average above ground shoot
mass (dry), average root mass (wet), average root mass (dry), average total mass (shoots +
roots wet), and average total mass (shoots + roots dry) when compared to the laboratory
control.

The results for sample JIODVO indicated a statistically significant reduction in average root
length when compared to the laboratory control.

The results for sample J1ODT9 indicated a statistically significant reduction in germination
and average root length when compared to the laboratory control.
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CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of. Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the Po g sig-
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CETIS Test Summary
Page 1 of 3

Report Date: 1 Jul-08 1:29 PM
Test Unic 07-4737-3144/8 154201psB

CETISw v1..2revl
-44-

Analyst: Approval:

Plant Bloassay.Chronic CH2M Hill
Test No: 03-0376-S5 Test Type: PlantChronic Duration: NIA
Start Date: 25 Jan-06 Protocol: ASTME1963-02(2002) Species: Poesandbargll
Ending Date: DI Water . Source:
Setup Datec 25 Jan-06 Brine:
Comments: recalculated Height and Length data July 18 2006

SampleNo: . 18-1426-8954 Code: 81542-01 Client:
Sample Datel 31 Oct-05 Material: Sod Project:
Receive Date: Source: Hanford
Sample Age: Bed Ch Station:
Comments: J10DW4. E274801

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method .

04-6686-9248 %Germination <100 100 N/A 23.72% Equal VarancetTwo-Sample
03-4498-4423 Average Height(mm) 100 >100 N/A 16.50% Equal VadanoetTwo-Sample
10-5567-7574 Average AG Wt (We, mg) '100 100 N/A 27.27% Equal Varlanoe t Two-Sample
19-4244-1707 AverageAGWt(Dry.rg) <100 100 NIA 3824% Equal VariancetTwo-Sample
02-5160-3380 Average Rool Wt. (Wet mg 100 >100 N/A 41.42% Equal Vadance t Two-Samp$e
06-2774-2762 Average Root Wt. (Dry, mg) <100 100 NA 45.60% EqualVadance t Two-Sample
14-6818-7289 AverageTotalWt (Wet mg '100 100 NWA 33.72% Equal VariancetTwo-Sample
13-2652-1747 AverageTotal Wk(Dry. mg) <100 100 NA 40.05% Equal VadancetTwo-Sample

ODD-092-101-1



CETIS Test Summary
Report Date:
Test Unit

CETS'tM vl.1.2revi

Page 2 of 3
18 Jul.08 129 PM

07.473-.31443154201ps!

- Y-15-
Analyst: 2- IApprovat.:

% Germination Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artiiclal SoWS 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.60000 0A0000 0.80000 0.08944 0.20000 33.33%

Average Height (mm) Summay

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtificJal Soil/S 5 45.68 38.700 55.8 3.3695 7.5344 18.49%
100 5 41.390 33.5 46.25 2.2538 5.0396 12.18%

Average AG WI (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoWS 5 63.903 41.475 82.338 7.1313 15.940 24.95%
100 5 40.525 19.54 55.457 6.0773 13.589 33.53%

Average AG Wt (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE So CV
0 Artificial SoWVS 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 7.2993 3.675 10.637 1.3763 3.0775 42.16%

Average Root Wt. (Wet, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial SoWS 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 72.356 40.920 111.72 13.274 29.681 41.02%

Average Root WL (Dry, ma) Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial SOWS 5 7.868 3.78 14.108 1.8639 4.1678 52.98%
100 5 3268 2.015 4.6500 0.4968 1.1108 33.99%

Average Total Wt (Wet, mO) Summay
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SOaWS 5 177.14 93.113 240.86 2.088 58.331 32.93%
100 5 112.88 60A8 167.1? 18.747 41.919 37.14%

Average Total Wt (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtificialSoiLS 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 10.567 6.02 15.287 1.8513 4.1395 39.17%

00"-92-101-1



CETIS Test Summary
Page3 of 3

Report Data: i8JUI-08129 PM
Test Link: 07-4737-31441815 4201p$e

CETIS"" vl.1.2revl
-16-

Approval:

% Germination Detail

Conc-%A Control Type Rep t Rep 2 Rep 3 Rep 4 Rep 5
0 Aricial Soil/S 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.80000 0.40000 OAWDOO 0.80000 0.80000

Average Height (mm) Detal

Conc-% ControlType RepI Rep2 Rep3 Rep4 Rep5
0 Arfifidal So/S 50.0 e 41.8%' 58 V 3&700043.5 V.
100 43.7000 39.5 33.5 44 46.25

Average AG Wt (Wet, mg) Detail

Conc-%l ControlType Rept Rep 2 Rep 3 Rep 4 Rep -
0 Arbfidal So/S 67.2900 55.1900 82.338 732233 41.4750
100 55A567 19.54 38.2900 40.4250 48.9125

Average AG Wt (Dry. mg) Detail

Conc. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtficialSoilS 15.1720 10.552 19.276 8.8266 7.92751
100 10.63M8 3.67499 523001 6.675 10.2875

Average Root Wt. (Wet, mg) Detail

Conc-%i Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArifialSoiVS 143.362 140.624 158.524 72.0233 51.6375
100 111.717 40.9200 44.38 83.545 81.2175

Average Root WL. (Dry, mg) Detail

Cone-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Arjificial SoaWS 8.75601 8.39399 14.108 3.77999 4.295
100 4.65000 2.34500 2.01498 3.28499 4.045

Average Total Wt (Wet, mg) Dotal

Conc-% Control Tpe Rep t Rep 2 Rep 3 Rep 4 Rep 5
0 Arifcia Soi/S 210.652 195.814 240.862 145.247 93.1125
100 167.173 60.46 82.6700 123.97 130.130

Average Total Wl (Dry, mg) Detal

Conc-% ControlType RepI Rp2 Rep3 Rep4 RepS
0 ArliclaI SoIl/S 23.9280 18.946 33.384 12.6066 12.2225
100 15.285 6.01999 7.245 9.95248 14.3325

Anatyst 5DOD-092-101-1



CETIS Analysis Detail
Comparisons: Pagel of 8
Report Date: IJul-S 1:29 PM
Analysis: 04-688-9248,BlS4201psB

Plant Bloassay. Chronic CH2M HiD

Endpoint Analysis Type Sample Unit Control Link Date Analyzed Version
% Germination Comparison 07.4737-3144 07-4737-3144 18Jul-081:28PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV pMS0
Equal Variance t Two-Sample C'>T Angular (Corrected) <100 100 NA 23.72%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decilsion(0.05)
Artificial SoiUSedI 100 2.36128 1.85955 0.0229 024559 SIgnIfica Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 02431297 0.24313 1 5.58 0.04557 Sgificant Effect
Error 0.3488457 0.043606 8
Total 0.59197535 0.287354 9

ANOVAAssumptions
Attribute. Test Statistic Critical P-Vaue DOcIsion(0.O1)
Variances Variance Ratio F 1.04816 23.15450 0.96473 Equal Variances
Distribon Shapfro-WilkW 0.88173 0.13660 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 0.88000. 0.60000 1.00000 0.17889 120581 0.88608 1.34528 020635
100 5 0.60000 0.40000 0.80000 0.20000 0.89396 0.68472 1.10715 0.21128

Graphics

L-

0. 42

0.4

L-
* 0 2 .1.5 -1.0*l 43 Is 3. * 5 2.

-17-
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CETIS Analysis Detail
Comparisons: Page 2 of 8
Report Dat.: 18 Jul-061:29 PM
Analysis: 03469-44231s154201ps5

Plant Bloassay - Chronic CH2M HI

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Average Height (mm) Comparison 07-4737-3144 07-4737-3144 18Jul-061:28 PM CETiSv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransforned 100 >100 1 WA 16.50%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decdsion(O.05)
Artficia SolSedI 100 1.05828 1.859M8 0.1604 7.53817 Non-SignIcant Effect

ANOVA Table

Source Sum of Squares Mean Squae DF F Statistic P-Value Declslon(0.05)
Between 46.01024 46.01024 1 1.12 0.32083 Non-Significant Effect
Error 328.68 41.0525 8
Total 374.670212 87.092735 9

ANOVA Assumptions

Attribute Test Statistic Criical P-Value Doclsion(0.01)
Variances Variance Ratio F 2.23510 23.15450 0.45515 Equal Variances
Distribution Shapro-WIAKW 0.96425 0.83306 Normal DIstribuilon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maxlmum SD Mean Minimum Maximum SD
0 Artifcal Soi/S 5 45.68 36.7 55.8 7.5344
100 5 41.390 33.5 48.25 5.0395

I I

Graphics-

e . 100 -Lb -L.s LO 4L5 &0 O se e
COMc-% nkt

CEll m v .1.2revl Analyst: Approval000-W92-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page3of 
15Jul-06 129 PM

10-5567-7574 p 154201 psB

SPlant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link ControlLink Date Analyzed Version
Average AG Wt (We!, mg) Comparison 07-4737-3144 074737-3144 18 Ju-061:28 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C>T Untransformed <100 100 N/A 2727%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decilon(0.05)
Arlifical SoiWSedi 100 2.49513 1.85955 0.0186 , 17A233 Significant Effed

ANOVA Table
Source Suci of Squares Mean Square DF F Statistic P-Value Decilsln(0.05)
Beteen 1368.377 1351.377 1 6.23 0.03722 SIgnificant Effect
Error 1755.801 219.4752 8
Total 3122.17810 1585.852 9

ANOVA Assumptions

Attribute rest Statistic Critical P-Value Declalon(O.O1)
Variances Variance Ratio F 1.37694 23.15450 0.75412 Equal Variances
Diswtbution Shapiro-WilkW 0.93736 0.52406 Normal DisrIbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 . Artifidial SoilS 5 63.903 41.45 02335 15.946
100 5 40.525 19.54 55AS7 13.589

Graphics
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Comc-% RWAkt

CETIS'" v1.1.2revi
-19-
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CETIS Analysis Detail
Comparisons: Page4of 8
Report Dato: 18 JUM 129 PM
Analsis: 194244-1707s154201s

Plant Bioassay - Chronic CI12M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Average AG Wt (fty mg) Comparison - 074737-3144 074737-3144 18 Jul-06 1:28 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 00 /A 38.24%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decialon(0.05)
Artficial SoiVSed 100 1.98886 1.85955 0.0410 4.72307 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F StatIstic P-Value DEnison(0.05)

Between 63.79421 63.79421 1 3.98 0.08192 Non-Significant Effect
Error 129.0223 16.12778 8
Total 192.816475 79.921995 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Vatue DecIslon(O.01)

Variances Variance Ratio F 2.40572 23.15450 0.41603 Equal Variances

DistritKuOR Shapiro-WVlAkW 0.91144 0.29103 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifial SoWlS 5 12.351 7.9275 19276 4.7733
100 5 7.2993 3,675 10.637 3.0775

Graphics
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CETIS Analysis Detail
Comparisons
Report Dats:
Ansysls:

Page 50 8
18 Ju-6 129 PM

02-510-3380954201PB

Plant Bloassay -Chronic CH2S Hll]

Endpoint Analysis Type Sample Link Control Link Date Anatyzed Version
Average Root WL. (Wet, mg) Comparison 07-4737-3144 07-4737-3144. 18 Jul)6 129 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV P1SID
Equal Vadance t Two-Sample C2'T Untransformed 100 100 1 . N/A 41.42%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
ArCtSI SowSod) 100 1.52059 1.8555 0.0719 48.906 Non-SIgnifIcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 4177.597 4177.5W 1 2.63 0.14375 Non-Sgnificant Effect
Error 12725.4 1590.67$ B
Total 18902.961 5768.2710 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)L
Variances Variance Ratio F 2.61121 23.15450 0.37516 Equal Variances
Distfbution Shaplro-WJikW 0.91510 0.31837 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoIl/S 5 113.23 51.638 158.52 .47.962
100 5 72.35 40.920 111.72 29.081

Graphics
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Comparisons: Page a a( 8
Report Date: 18JUI061:29 PM
Analysis: 0-2774-27 S1542O1psCETIS Analysis Detail

IPlant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Ink Date Analyzed Version
Averae Root WL (Dry. mg) Comparlson 07-4737-3144 07.4737-3144 18 Jul-061:29 PM CETISvI.1.2

Method Alt H DataTransform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadaice t Two-Sarnple CP T Untransformed <100 100 NIA 45.60%

Group Comparisons

Control vs Conc-%. Statistic Critical P-Value MSD DecIaIon(0.05)
Artficial Soil/SedI 100 2.38399 1.85955 0.0221 3.58897 SignifIcant Effect

ANOVA Table

Source S um of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 52.85784 52.86784 1 5.68 0.04427 Significant Effect
Error 74A1687 9.302109 8
Total 127.28471 62.169949 9

ANOVA Assumptions

Attrnbue Test StIsti Critical P3-Vakue Dedislon(O.01)
Vadances Variance Ratio F 14.07658 23.15450 0.02S23 Equal Variances
Distnmution Shapiro-WA W . 0.91314 0.30324 Normal Distibution

Data Summary Original Data Transformed Data

Cone-%. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
o Artfidal SOWS 5 7.866 3.78 14.108 4.1878
100 5 3.268 2.015 4.6500 1.1108

Graphcs
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 7of 8
18Jul-061.29PM

6818-7289S154201ps

Plant Bloassay - Chronic CU2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Total Wt (We, mg) Comparison 07-4737-314 07-4737-3144 18JuI-W 1:29 PM CETISvI.12

Method Alt H DalaTransform Zeta NOEL LOEL ToxIctUnits ChV PMSD
Equal Variance t Two-Sample C > T Untransformed .100 100 N/A 33.72%

Group Comparisons

Control vs Conc% Statistic Critical P-Value MSD Decialon(0.05)
Artificial SoI/Sedl 100 2.00028 1.85955 0.0402 59.7359 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 10322.33 10322.33 1 4.00 0.08048 Non-Significant Effect
Error 2038.88 2579.88 8
Total 30961.2119 12902.189 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Valke Decislon(O.01)
Varlances Variance Rato F 1.93632 2115450 0.53790 Equal Variances

Distibution Shapiro-wawkW 0.95158 0.68718 NormalDistribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtifcialSol/S 5 177.14 93.113 240.86 58.331
100 5 112.88 60.48 161.17 41.919

Graphics
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CETIS Analysis Detail
Comparisons: Page 8 of a
Report Date: 18 JUL-06129 PM
Analysis: 13-2652-1747/0154201psO

Plant Bioassay - Chronic CH2m Hill

Endpoint . Analysis Type Sample Link Control Link Date Analyzed Version
Average Total Wt(Dy mg) Comparison 07-4737-3144 07-4737-3144 1Jul-06129PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance It Two-Sample C'>T Unhansformed <100 100 WA 40.05%

Group Comparisons

Control vs ConcO-% Statistic Critical P-Value MS) Decdsion(O.05)
Artificial Soi/SedS 100 2.21643 1.85955 0.0288 &09629 Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 232.8113 232.8113 1 4.91 0.05750 Non-4gnificantEffect
Error 379.1292 47.39115 a
Total . 611.940475 28020242 9

ANOVA Assumptions

Attribute Test Statistic Critical P.Valu. Decision(0.01)
variances Variance Ratio F 4.53128 23.15450 0.17247 Equal Variances
Distribution Shapiro-Wilk W 0.93905 0.54254 NormalDisbribultio

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean MInimum Maximum SD Mean Minkmum Maximum SD
0 ArtificialSoWS 5 20.217. 12.223 33.384 8.117
100 5 10.567 6.02 15287 4.1395

Graphics
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CETIS Test Summary
Page 1 of 3

Report Date: IS Jul-06 2:17 PM
est Unc 16.985-7214154202paS

CETIS" v11.12rev Analyst: 3 Approval-

Plant Bloassay- Chronic CH2M Hill

Test No: 16-71495301 TestType: PlantlChronlo Duration: N/A
Stat Date: 25 Jan-08 Protocol: ASTME1963-02(2002) Species: Poe sandbagl
Ending Date: DI Water Source:
Setup Date: 25 Jan-06 Bine:
Comments: recalculated Height and Length data July 18. 2008

Sample No: 07-3307-9513 Code: 81542-02 Client:
Sample Date: 08 Nov-05 Material: Sol Project:
Receive Date: Source: Hartord
Sample Age: 78d Oh Station:
Comments: J100V4. J10DV5, JI0DVB. J10DV7, JicOVa.

E280101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
09-8154-0700 %Germination 100 >100 NA 37.51% Equal Vadance t Two-Sample
08-2010-8600 Average Height (mm) 100 >100 N/A 35.14% Equal Variance t Two-Sampe
02-596334 AverageAGWI (Wet, mg) 100 >100 N/A 49.90% Equal Variance ITwo-Sample
14-0494-7651 AverageAGWt(Drymg) 100 >100 N/A 59.46% Equal Variance ITwo-Sample
10-5875-1041 Average Root WL (Wet mg 100 >100 NIA 55.35% Equal Variance t Two-Sample
07-0264-8106 Average Root Wt. (Dry. mg) 100 ' 100 N/A 62A3% Equal Varance t Two-Sample
06-1145-5351 AverageTotalWt (Wet,mg 100 . . 100 N/A 51.32% Equal VadancetTwo-Sample
06-7364-8671 Average Toa Wt (Dry. mg) 100 '100 NA 59.60% Equal Variance t Two-Sample

OOD-)92-101-1



CETIS Test Summary
Page2 of 3

Report Date: 18Jul-062:17PM
Test Unk: 18.985-7214/B154202ps8

CETIS" v.1.2revi
-27-

Analyst Approval:

% Germination Summary
Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artifcial SoUl/S 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.64000 0.20000 1.00000 0.16000 0.3577 55.90%
Average Height (mm) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artincial SOI/S 5 45.68 3X.700 55.8 3.3695 7.5344 16A9%
100 5 55.3 28.700 78 7.9481 17.772 32.14%
Average AG Wt (Wet, mg) Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Atincial SoI/S 5 63.903 41.475 82.338 7.1313 15.940 24.95%
100 5 76.157 23.653 115.05 15.595 34.870 45.79%

Average AG Wt (Dry, mg) Summary
Conc-% Control Type Reps Mean Minimum Maximum SE so CV
0 Artficial SoIl/S 5 12.351 7.9275 19.278 2.1347 4.7733 38.65%
100 5 14.852 4.1033 24.8 3.3228 7.4301 50.03%
Average Root WL (Wet. mg) Summary

Cone-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Aricial SoS/ 5 113.23 51.638 158.52 21A49 47.962 42.36%
100 5 122.76 4(.4 202.31 25.995 58.126 47.35%
Average Root WL (Dry, mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidal Soil/S 5 7.8666 3.78 14.108 1.8639 4.1678 52.98%
100 5 6.9781 2.3667 13.37 1.8708 4.1833 59.95%
Average Total Wt (Wet, mg) Summary

Conc-U. ControlType Reps Mean Minimum Maximum SE SD CV
0 Artifcial Sol/S 5 177.14 93.113 240.88 26.088 58.331 32.93%
100 5 198.92 70.053 317.36 41.348 92456 46.46%

Average Total Wt (Dry, mg) Summary
Conc-%A ControlType Reps Mean Minimum Maximum SE SD CV
0 ArlIfidal SoWlJS 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 21.830 6.A 38.17 5.1432 11.500 52.68%

000-092-101-1



Page 3 of 3
ReportDate: 18Jul-06217PM
Test Un* 1985-n72l14A854202ps8CETIS Test Summary

CETIS v1.1.2rev
-28-

Analyst: Approvat

% Germination Detail -

Conc-% Control Type Rep I Rep 2 Rep3 Rep4 RepS
0 Arindal SoiVS 1.00000 1.00000 1.00000 0.60000 0.80000
100 1.00000 0.60000 020000 1.00000 0.40000

Average Height (mm) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifdal Sol/S 50.6 41.8 55.8 38.7000 43.5
100 56.2000 28.7000 61 52.8 78

Average AG Wt (We, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Afial SOl/S 67.2900 55.1900 82.338 73.2233 41.4750
100 90.872 23.6533 115.05 61.8f8 89.34

Average AG Wt (Dry, mi) Detail

Conc-% Control Type Rep I Rep 2 Rep3 Rep 4 Rep 5
0 Artifdal Soil/S 15.1720 10.552 19.276 8.828m 7.92751
100 16.948 4.10333 24.8 134640 14.9450

Average Root Wt (Wet. mc) Detail

Cone-% ControlType Repi Rep2 Rep3 Rep4 Rep5
o Arftifdal SoI/S 143.362 140.624 158.524 72.0233 51.6375
100 130.632 40.4 202.31 92.416 142.085

Average Root WL (Dry, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoL/S 8.75601 8.39399 14.108 3.77999 4.295
100 8.39000 2.368M 13.37 4.5400 6.01001

Average Total W (Wet. mg) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtifidalSoi/S 210.652 195.814 240.862 145.247 93.1125
100 221.504 70.0533 317.3W 154.284 231.405

Average Total WI (Dry. mg) Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artidial Soi/S 23.9280 18.948 33.384 12.6060 12.2225
100 25.3380 6.46999 38.17 18.2180 20.9550

00"-92-101-1



CETIS Analysis Detail
Comparisons: Page 1 of a
Report Date: 18Jul-082:17 PM
Analysis: O 540700/B154202ps8

Plant Bioassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Utnk Control Unk Date Analyzed Version
% Germination Compadson 16-8985-7214 16-8985.7214 8Jul-082:17PM CETlSvt..2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVadancetTwo-Sample C>-T Angular(Corrected) 100 '100 1 WA 37.51%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DeclsIon(0.05)
ArificialSoll/Sedl 1DO 1.30924 1.85955 0.1134 0.37044 Non-SignficantEflect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value DecIsIon(0.05)
Between 0.1700585 0.170059 1 1.71 0.22680 Non-Signficant Effect
Error 0.7936922 0.099212 8
Total 0.96375073 02692700 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decdslon(0.01)
Variances Variance Rafo F 3.65997 23.15450 0.23677 Equal Variances
Distribution Shapro-WIlkW 0.94392 0.59737 NormalDistribuLion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artfial SoVS 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 . 020635
100 5 0.64000 020000 1.00000 0.35777 0.94500 0.46365 1.34528 0.39477

Graphics
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CETIS Analysis Detail
Comparisons: Page 2 of 8
Report Date: 18 J08 2:17 PM
Analysis: 08-2018-GOO/S154202psB

Plant Bloassay - Chronic CH2M HIll

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Height (mm) Compawwon 154985-4214 16-8985-7214 18 Ju- 2:17 PM CETISv1.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV P3SD
Equal Variance t Two-Sample C>T Untranslormed 100 >100 1 N/A 35.14%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
ArtiticialSOISedl 100 -1.1144 1.85955 0.8513 1&0531 Non-SignificantEffect

ANOVA Table

Source Sum of Squares Mean Square D P Statistic P-Value Decision(0.05)
Between 231.361 231.381 - 1 1.24 029748 Non-Significant Effect
Error 1490.508 18.3135 8
Total 1721.86M 417.67451 9

ANOVA AssumptIons

Attribute Test Statistic Critical P-Value DectsIon(0.01)
Variances Variance RAlio F 5.58415 23.15450 0.12511 Equal Variances
Distribution .Shapiro-Wilk W 0.95255 0.69875 Normal Distribution

Data Summary Original Data Traons(ormed Data
Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 45.68 36.7 55.8 7.5344
100 5 .55.3 28.7 78 17.772

Graphics.
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CETIS Analysis Detail
Comparisons: Page 3 of 8
Report Date: 18 Jul- 2:17 PM
Analysis: 02-5596-9334/B154202ps8

jPlant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample ink ControlUnk DateAnalyzed Version
Average AG Wt (Wet. mg) Comparison 16-8985-7214 16-8985-7214 1BJut-0O2:17PM CETlSvl.12

Method Ali H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Unnlrformed 100 '100 1 N/A 49.90%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value M30 DecisIon(0.05)
Artificial SoI/SedI 100 -0.7148 1.85955 0.7524 31.8871 Non-Signifcmnt Effect

ANOVA Table
Source Sum of Squares Mean Square OF F Statistic P-Value DecisIon(O.05)
Between 375.3645 375.3645 1 0.51 049519 Non-Significant Effect
Error 5880.917 735.1146 8
Total 6256.28152 1110.4792 9

ANOVA Assumptions
ANtzbuie Test Statistic Critical P-Value Oecislon(0.01)
Variances Variance Ratio F 4.7B193 23.15450 0.15578 Equal Variances
Distrbution Shapko-WtlkW 0.95704 0.75167 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtifidalSoll/S 5 63.903 41.475 82.338 15.946
100 5 76.157 23.653 115.05 34.870

Graphics
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CETIS Analysis Detail
Comparisons: Page 4 of 8
Report Date: 18Jul-08217 PM
Analysis: 14.0494-7851/B1 54202ps9

Plant Bloassay -Chronic CH2M Hill

Endpoint Analysis Type Sample link Control Link Datenalyzed Version
Average AG Wt (Dry. mg) Comparison 15-8985-7214 16-8985-7214 18Jul-B2:17PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransforned 100 >100 I N/A 59.46%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MSD Dedsion(0.05)
ArflicaSoWSedl 100 -0.6333 1.85955 0.7279 7.34419 Non-SignificantEffect

ANOVA Table

Source Sum of Square Mean Square DF F Statistic- P-Value Decision(0.05)
Between 15.64047 15.84047 1 OAO 0.54421 Non-Siifant Effect
Error 311.963 38.99537 8
Total 327.603419 54.635837 9

ANOVA Assumptions

Attribute Test Statistic CrItIcal P-Value DecsIon(0.01)
Variances Variance Ratio F 2.42296 23.15450 0.41235 Equal Variances
Disruton Shapiro-Wlk W 0.98225 0.97606 Normal Distrbution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean MInlmu Maximum SD
0 Artificial Soil/S 5 12.351 7.9275 19.278 4.7733
100 5 14.852 4.1033 24.8 7.4301

Graphics
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Comparisons: Page 5 of 8
Report Date: 18Jul)062:17PM
Analysis: 10-5875-1041/154202psBCETIS Analysis Detail

Plant Bioassay. Chronic CH2M Hill

Endpoint Analysis Type Sample Unit Control Unit Date Analyzed Version
Average Root WL (Watmg) Comparison 15-8985-7214 18985-7214 lJui-0 2:11PM CETSvt..2

Method Ali H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Unransformed 100 >100 I WA 55.35%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD DecisIon(O.05)
Artificial SoWSedI 100 -0.2828 1.85955 0.6077 62.6698 Non-Significant Effect

ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 227.0727 227.0727 1 0.08 0.78452 Non-SIgniicent Effect
Error 22718 2839.5 8
Total 22943.0765 308.5732 9

ANOVA Assumptlons
Attribute Test Statistic Critical P-Value D1clslon(0.01)
Variances Variance Ratio F 1.46872 23.15450 0.71883 Equal Variances
DIstrbution Shapiro-WikW 0.95710 0.75234 Normal DIstibuion

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum - SO Mean Minknum Maximum SD
0 Altijcial SoWS 5 11323- 51.638 158.52' 47.952
100 5 122.76 46.4 202.31 58.128

Graphics
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Comparisons: Page 6 of 8
Report Date: l8Jul4- 2:17 PM
Analysis: 07.0264-81068154202ps8CETIS Analysis Detail

Plant Bioassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Average Root WL (Dry, mg) Comparior 16-8985-7214 16-8985-7214 18J-052:17 PU CETISY1.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-Sample C'T Untransformed 100 >100 1 N/A W2A3%

Group Comparisons

Control vs Conc-%. Statistic Critical P-Value MSD DecIsIon(0.05)

Artfclal Soil/SedI 100 0.33643 1.85955 0.3728 4.91076 Non-Signilcant Effect

ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decalon(0.05)

Between 1.973415 1.973415 1 0.11 0.74520 Non-Sgnlcant Effect

Error 139A799 17A3499 8
Total 141A5335 19.408407 9

ANOVAAssumptlons
Atribute Test statistic Critical P-Value Decdsion(0.01)

Variances VarianceRatioF 1.00746 23.15450 0.99443 Equal Variances

Distribution Shapiro-Wilk W 0.90269 023446 Normal Distrbulan

Data Summary . Original Data . Transformed Data

Conc-% ControlType Count Mean Minknum Maximum SD Mean Minimum Maximum SD

0 Artfical Soll/S 5 7.8866 3.78 14.108 4.1678

100 5 8.9781 23667 13.31 4.1833

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Pag7o 8
18JA-082:17PM

0-1145-535314202psB

Plant Bioassay -Chronic CH2M Hill

Endpoint Analysis Type SampleLink ControlULnk DateAnalyzed Version
Average Total Wt (Wet, mg) Compaison 16-8985-7214 16-8985-7214 18 Jul-06 217 PM CETISv12

Method Alt H DataTransform zeta NOEL EL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 MIA 51.32%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artifcial Soll/Sedl 100 -0.4456 1.85955 0.6861 90.112 Non-Slgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 1186.341 1188.341 1 0.20 0.66771 Non-SInant Effect
Erm 47802.41 5975.302 8
Total 48988.7550 7161.6427 9

ANOVAAssumptlons

Atribute Test Statistic Critical P-Value DocIsion(0.01)
Variances Variance Ratio F 2.51228 23.15450 0.39406 Equal Variances
Distrbution ShaPro-Wik W 0.96972 0.88820 Normal Distribuion

Data Summary Original Data Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 AJifidalSOIUS 5 177.14 93.113 240.86 58.331
100 5 198.92 70.053 317.36 9.456

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 8 of 8
18 Jut-06 2:17 PM

06-7354-871/154202PS8

Plant Bloassay . Chronic CH2M Miff

Endpoint Analysis Type Sample Uik Control Uink Date Analyzed Version
Average Total Wt (Dry, mg) Comparison 16-8985-7214 16-8985-7214 18 Jul-06 Z:17 PM CETISvl.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VauiancetTwo-Sample C.T Uniansformed 100 >100 1 N/A 59.60%

Group Comparisons

Control vs Conc-% Statistic Critical P.Value MSD Decislon(0.05)
Arcial SoW/Se" 100 -02489 1.85965 0.5951 12.048B Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square OF F Statistic P-Value Dclslon(0.05)
Between 6.502588 .502588 1 0.05 0.80970 Non-SignlficantEffect
Error 839.6294 104.9537 8
Total . 4.131982 111.45628 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Vaiu. Declslon(0.01)
Variances Varlanci Ratio F 1.70337 23.15450 0.61853 Equal Variances
Distrbudon Shapiro-WiltW 0.9503 0.84128 Normal DistrIbulon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 AritIcial Soll/S 5 20.217 . 12.223 33.84 8.8117
100 5 21.830 6.47 38.17 11.500

Graphics
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CEnsIn vl.1.2revl Analyst A36-00"-9z'101-1
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Page 1 of 2
Report Dafe: 18 Jul-06 222 PM

CETIS Test Summary Test Link: 10-7237-4516/9154203psS

Plant Bioassay - Chronic CH2M HiS

Test No: 12-8841-7685 TestType: PlantChronic Duration: N/A
Start Date: 25 Jan-06 Protocol: ASTM E1963-2 (2002) Species: Pol sandbergl
Ending Date: Dil Water Source:.
Setup Date: 25 Jan-06 Brinr:
Comments: recalculated Height and Length data July 18. 2006

Sample No: 15-5457-5144 Cods: B1542-03 Client
Sample Date: 14 Nov-05 Material: Sol Projed:
Receive Date: Source: Hanford
Sample Age: 72d Oh Station:
Comments: JIODTB, E283101

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method
12-3597-7958 % Germinatlon 100 >100 N/A 22.60% Equal Variance t Two-Sample
12-1749-2677 AverageAGWt (Wet, mi) 100 >100 N/A 50.83% EqualVariancetTwo-Sample
08-241-9275 Average AG Wt (Dry. mg) * 100 '100 N/A 63.25% Equal Variance tTwo-Sample
06-521.9654 AverageRootWt. (Wetmg 100 '100 N/A 55.51% Equal Variance tTwo-Sample
01-5964-0324 Average Root Wt. (Dry. mg) 100 >100 NIA 61.46% Equal Variance tTwo-Sample
033064-1258 Average ToaW (Wet Img 100 2-100 WA 51.72% Equal Varilance t Two-Sample
085109..6105 Average Toal Wt (Dry, mg) 100 >100 N/A 61.50% Equal Variance t Two-Sample

% Germination Summary
Conc.% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIlS 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.84000 0.60000 1.00000 0.07483 0.10733 19.92%

Avon". AG Wt (Wet, mg) Summary
Conc-% ControlTyp. Reps Mean Minimum Maximum SE SD CV
0 Artificial SoWS 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 5 90.88 60.345 151.71 15.946 35.657 3924%

Average AG Wt (Dry, mg) Summary
Conc.% ControlType Reps Mean Minimum Maximun SE SD CV
0 Artificial Soil/S 5 12.351 7.9275 19.278 2.1347 4.7733 38.65%
100 5 18.718 11.128 30.637 3.6185 8.0912 48A0%

Average Root Wt. (Wet, mg) Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
o Artificial SaIWS 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 172.14 121.90 270.5 26.184 58.548 34.01%

Average Root Wt. (Dry, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SO CV
0 Artifidal Soa/S 5 7.866 3.78 14.108 1.8839 4.1678 52.98%
100 5 10.003 6.05 16.423 1.8129 4.0538 40.52%

Average Total Wt (Wet, mg) Summary

Conc-% ControlType Reps Mean Minmum. Maximum SE SD CV
a ArtificialSO/S 5 177.14 93.113 240.88 26.086 58.331 32.93%
100 5 263.01 195.11 422.21 41.799 93A65 35.54%

Average Total Wt (Dry. mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 ArMfcial SoilS 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 26.721 17.177 47.060 5.4021 12.079 45.21%

-38-
000-092-101-1 - CETIS' v1.1.2revi Analyst:_ r_ Approvat



CETIS Test Summary
Page 2 of 2

Report Date: 18 JuL"6 2:22 PM
Test Unk: 10-7237-4516/B154203psB

CETIS' v1.1.2revi
-39-

Malyst 2r--. Approval-

% Germination Detail
Con-% ControlType Repi Rep 2 Rep 3 Rep 4 Rep 5
0 ArtficialSoIS 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.80000 1.00000 0.60000 0.80000 1.00000

Average AG Wt (Wet, ma) Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 AtrncIal SoWS 67.2900 55.1900 82.338 73.2233 41.4750
100 80.3450 90.5860 151.707 .75.0575 7M.6380

Average AG Wt (Dry, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 AriflcJal SoW/S 15.1720 10.552 19.276 8.82666 7.92751
100 11.4500 iB.8780 30.6387 11.1275 13.695

Average Root WL (Wet, mg) Detail
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Arifcial Soil/S 143.362 140.624 158.524 72.0233 51.6375
100 134.765 172182 270.5 121.905 161.350

Avenge Root WL (Dry. mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artificial SoWlS 8.75601 8.39399 14.108 3.77999 4.295
100 7.42999 11.1200 16.4233 6.04909 8.99399
Average Total Wt (Wet, mg) Detai
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep -
0 Artificial SoB/S 210.652 195.814 240.862 145.247 93.1125
100 195.11 262.768 422.207 19.963 237.988

Average Total Wt (fry. mg) Detail

Conc-% Control Type RepI Rep 2 Rep3 Rep 4 Rep 5
0 ArtificIal SolwS 23.9280 18.948 33.384 12.6068 12.2225
100 18.8800 27.7980 47.0600 17.1775 22.69

000-092-101-1



Comparisons: Page 1 of 7
Report Date: 18 Jul-06 222 PM
Analysis: 12-3597-7958/B154203ps8CETIS Analysis Detail

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
% Germinalon Comparison 10-7237-4515 10.7237-4516 18 JuL-06 222 PM CETISv1.12

Method At H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VarianceITwo-Sample C>T Angular(Corrected) 100 >100 1 NIA 22.60%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(0.05)
Arlficial Soll/Sedl 100 0.37677 1.85955 0.3581 0.23506 Non-Significant Effect

ANVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 0.0056708 0.005671 1 0.14 0.71614 Non-Significant Effect
Enor 0.3195846 0.039948 8
Total 0.3252554 0.0456189 9

ANOVAAssumptIons
Attribute Test Statistl Critical p-Value Decslon(O.01)
Variances Variance Ratio F 1.14108 23.15450 0.90131 Equal Variances
Distrubudon Shapiro-Wilk W 0.85889 0.07404 Normal Distribuon

Data Summary Original Data Transformed Data

Cono-' Control Type Count Mean Minimum Maximum SD Mean Minirmum Maximum SD
0 Artficial Soil/S 5 0.58000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635
100 5 0.84000 0.60000 1.00000 0.16733 1.15819 0.88608 1.34528 0.19317

Graphics
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CETIS Analysis Detail
Comparisons: Page 2 of 7
Report Date: 18 Jut-k 222 PM
Analysis: 12-1749-267718 15 4203ps8

Plant Bioassay - Chronic CH2M Hi1

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
Average AG Wt (Wet mg) Comparison 10-7237-4518 10-7237-4516 18 JuI-06 222 PM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL 1OEL Toxic Units ChV PMSD

Equal Variance tiTwo-Sample C>T Untransformed 100 >100 1 WA 50.83%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Articial SoO/Sed 100 -1.5438 1.85955 0.9194 32.4828 Non-Sgnjfiwant Effect

ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(C.05)
Belween 1817.505 1817.505 1 2.38 0.16127 Non-Slgniftcant Effect
Earu 6102.717 72.8397 a
Total 7920.22266 2580.3450 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Dectsion(0.01)
Variances Variance Ratio F 5.00000 23.15450 0.14815 Equal Variances
Distribulion Shapo-WikW 0.89115 0.17471 Normal Distribution

Data Sdmmary Original Data Transformed Data
Conc-% Control Type Count Moan Minimum Maximum SD Mean Minknum Maxlmum SD
0 ArIiial SoWS 5 63.903 41.475 82.338 15.940
100 5 90.888 60.345 151.71 35.857

Graphics 0
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Comparisons: Page 3 of 7
Report Date: 18 Jul.00 2:22 PM
AnslysIs: 08-2416.92759154203psaCETIS Analysis Detail

Plant Bioassay-Chronic CH2M Hill

Endpoint Analysis Type SampleaUnk ControlUnk DeteAnaiyzed Version

Average AG Wt (Dry, mg) Comparison 10-723-4518 10-7237-4515 18 JtI-06 222PM CETISvI.l.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sampqf C>T Untransformed 100 >100 1 . NIA 63.25%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dedsion(0.05)

Artificial SollSedl 100 -1.0394 1.85955 0.8355 7.8124 Non-SIgnificant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 47.67259 47.67259 1 1.08 0.32901 Non-Significant Efect

Error 353.0072 44.1259 8
Total 400.679794 91.798492 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(0.01)
Variances Varance Ratio F 2.87331 23.15450 0.33110 Equal Variances

Distrbution Shapiro-Wilk W 0.84132 0.04575 Normal Distrbution

Data Sumhary Original Data Transformed Data

Conc-% ControlTypo Count Mean Minimum Maximum SD Mean Minimum Maximum' SD
0 Artificial SolWS 5 12.351 7.9275 19276 4.7733
100 5 16.718 11.128 30.637 8.0912

Graphics
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cEnSm vl.1.2revl Analyst Approval:000-092-101-1
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 4 of 7
18 Jui0 2:22 PM

(6.521-9854%154203psS

Plant Soassay-Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Root Wt, (We, mg) Comparison 10-7237-4516 10-7237-4518 18 JuI-06 222 PM CETISYI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varance t Two-Sample C 'T Untransformed 100 '100 1 N/A 55.58%

Group Comparisons
Control vs 'Conc-% Statistic Critical P-Value MSD Docision(0.05)
ArflcJaIl SoWVSedi 100 -1.7403 1.85955 0.9400 62.9411 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P.Value Decision(.05)
Between 8674.86 8874.88 1 3.03 0.11998 Non-Significant Effect
Error 22913.1 2864.138 8
Total 31587.9619 11538.998 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.O1)
Variances Variance Ratio F 1.49014 23.15460 0.70857 Equal Variances
Distributon Shapiro-WikW 0.94145 0.56924 NormalDisbibution

Data Summary Original Data -Transformed Data

Conc-% Controltype Count Mean Minimum Maximum SD Mean Minimum Maxlmun SD
0 Artificial SoVS 5 113.23. 51.838 158.52 47.92
100 5 , 172.14 121.91 270.5 58.548

Graphics
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CETIS Analysis Detail
Comparisons: Page 5 of 7
Report Date: 18 Jul-06 2:22 PM
Analysis: 01-5964-0324/M 54203ps8

Plant Bioassay.Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Average Root Wt (Dry, mg) Comparison 10-7237-4516 10-7237-4516 1Jt-OSt222PM CETSvI.1.2

Method Alt H DataTransform Zets NOEL LOEL ToxicUnits CIV PMSD
Equal Vadance I Two-Sample C > T . Untransformed 100 '100 1 WA 61.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artincial Soil/Sedl 100 -0.8218 1.85955 0.7825 4.83508 Non-Signifkant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P.Vahis Decision(0.05)
Between 11.41551 11.41551 1 0.68 0.43498 Non-SgilfcantEffect
Error 135.2142 16.90177 8
Total 146.629681 28.31728 9

ANOVA Assumptions

Attribute Test Statistic Critical' P-Value Declslon(O.01)
Variances Variance Ratio F 1.05701 23.15450 0.95844 Equal Varlances
Distribution Shapiro-Wilk W 0.87437 0.11238 NormalDistlibution

Data Summary Original Data . Transformed Data

Conc.% ControlType Count Mean Mbnwmun Maximun SD Mean Minimum Maximum SD
0 Artifidal SoUS 5 7.8666 3.78 14.108 4.1678
100 5 10.003 6.05 16.423 4.0538

Graphics
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Comparisons: Page 6 of 7
Report Date: 18 Jul-06 2:22 PM
Analysis: 03-304-1258,8154203ps9CETIS Analysis Detail

Plant Bioassay -Chronic CH2M Hill

Endpoint Analysis Type * Sample Unk Control Link Date Analyzed Version

Average Total Wt (Wet, mg) Corrpaison 10-7237-4516 10-7237-4516 18Jul-82:22PM CET1Sv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untransfowmed 100 >100 I NIA 51.72%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/Sedl 100 -1.7428 1.85955 0.9402 91.6215 Non-Significant Effect

ANOVATable

Source SumofSquares MeanSquare DF FStatstic P-Value Decision(O.05)
Between 18433.81 18433.81 1 3.04 0.11954 Non-Significant Effect
Enr 48552.59 6069.074 8
Total 66988.4004 24502.881 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Vain. Dactsion(.01)
Variances Variance Ratio F 2.56740 23.15450 0.38335 Equal Variances
Disurbution Shapiro-Wilk W 0.92031 0.35952 Normal Distrbution

Data Summary Original Data Transformed Dat

Cone- Control Typo Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Arifidal Sol/S 5 177.14 93.113 240.86 58.331
100 5 263.01 195.14 422.21 93.465

Graphics
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Comparisons: Page 7 of 7
Report Date: 1BJuW08222PM
Analysis 08.5M 105654203ps8CETIS Analysis Detail

Plant Bloassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
Average Total Wt (Dry. mg) Comparison 10-7237-4518' 10-7237-4510 IBJul-08222PM CETISvI.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal VariancetTwo-Sample C>T Unfransformed 100 >100 1 N/A 81.50%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Dedslon(.05)
Artificial Son/Sed 100 -0.9728 1.85955 0.8204 12.4342 Non-Significant Effect

ANOVATable
source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 1057444 105.7444 1 0.95 0.35922 Non-Siiticant Effect
Error 894.2308 111.7788 8
Total 999.975182 217.52325 9

ANOVA Assumptons
Attribute Test Statistic Critical P-Value Decisiono.01)
Variances Variance RatIo F 1.87917 23.15450 0.55820 Equal Variances
Diserbution Shapiro-Wilk W 0.86171 0.07992 Normal Disttbution

Data Summary OriginalData' Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO

0 Artificial Son/S 5 20.217 12223 33.384 8.8117
100 5 26.721 17.177 47.060 12.079

Graphics
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CETIS Test Summary
Page1 of 3

Report Date: 18 Jul06 229 PM
Test Lit 20-0ll?-8477IB154204psB

CETS v1.1.2revl
-48-

AnalystL 5 Apprval: .

Plant Bloassay - Chronic CH2M HID

Test No: 07-0052-4534 Test Tyw: Plant Chronic Duration: N/A
Start Date: 25Jan-06 ProtocoL: ASTM E1963-02 (2002) Species: Poasandberl
Ending Date: Dil Water Source:
Setup Date: 25 Jan-06 Brine:
Comments: recalculaed Height and Length data July 18,200 .

Sample No: 09-5315-2344 Code: 81542-04 Client:
Sample Date. 15 Nov-05 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 71d Oh Station:
Comments: J10DV2, E284601

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method
04-1690445 % Gewmlnaton 100 >100 N/A 29.92% Equal Variance tTwo-Sample
08-2900-5287 Average Height (mm) 100 >100 N/A 19.39% Equal Variance tTwo-Sample
13-6243-3925 Average Length (mm) 100 '100 N/A 21.46% Equal Variance t Two-Sample
08-7538-5589 Average AG Wt (Wet mg) 100 '100 N/A 22.90% Equal Variance tTwo-Sample
08-4708-2181 Average AG Wt (Dry. mg) 100 '100 MA 3.76% Equal Variance t Two-Sample
13-2902-4328 AverageRoot WL (Wet,mg 100 >100 N/A 36.51% Equal Varano tTwo-Sample
07-1395-9419 Average RoolWtCiv. ( ng) 100 '100 N/A 4.15% Equal Variance t Two-Sample
17-2700-9201 AverageTotaWt (Wet mg 100 '100 N/A 28.88% Equal VariancetTwo-Sample
07-72274367 AverageTotalWt(Dry mg) 100 '100 NA 36.53% Equal VarancetTwo-Sample

000-092-101-1



CETIS Test Summary
Page 2 of 3

Report Date: 15 Ju1 -w9 2:29 PM
Test Unic 20-0117-84m7I9154Z04psB

CETIST v1.1.2revi Analyst: '"' Approval: -49

% Germination Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 0.88000 0.50000 1.00000 0.08000 0.17889 20.3%
100 5 0.72000 0.40000 1.50000 0.12000 0.26833 3727%

Average Height (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 AVIficlal SoIl/S 5 45.68 38.700 55.8 3.3895 7.5344 16.49%
100 5 48.560 42A00 61 33658 7.5262 15.50%

Average Length (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcia SoWS 5 124.62 89.800 153.2 12.597 28167 22.60%
100 5 122.48 109.6 14.5 6.9375 15.513 12.87%

Average AG WIt (Wet, mg) Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArzflcIalSo/S 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 5 58.544 4B.670 66.638 33307 7A477 12.72%

Average AG Wt (Dry, mg) Summary

Cono-%e Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoilS 5 12.351 7.9275 19276 2.1347 4.7733 38.65%
100 5 10.669 92133 11.48 0.4217 0.9429 8.54%

Average Root WL (Wet mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SolS 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 100.99 80.410 115.9 5.8455 13.071 12.94%

Average Root WL (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arcial SoD/S 5 7.8666 3.78 14.108 1.8639 4.1675 52.98%
100 5 6.5947 6.2133 6.925 0.1202 02689 4.08%

Average Total WI (Wet mg) Summary

Con-i% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SdlVS 5 177.14 93.113 240.86 26.088 58.331 32.93%
100 5 159.54 127.08 178.35 8.7345 19.531 12.24%

Average Total Wt (Dry. mg) Summary

Cone-s Control Type Reps Mean Minimum Maximum SE SD CV
0 Arucidal SoWS 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 17.264 15.427 18.21 0.4928 1.1019 8.38%

, 000-092-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 18 Jtt-B 229 PM
Test Unt 20.0M 1T-84h18154204ps8

CETIS v1.1.2revl

% Germination Detail

Conc.% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arlifclal Sol/S 1.00000 1.00000 1.00000 - 0.80000 0.80000
100 0.60000 0.60000 040000 1.00000 1.00000

Average Height (mm) Detail

Conc-% Control Type Rept Rep 2 Rep 3 Rep 4 Rep 5
0 ArlTicial SOW1S 50.5 418 55.8 36.7000 43.5
100 45.7000 43.7000 50 42A000 61

Average Length (mm) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Atifidal So/S 138.800 142 153.2 99.000 89.8000
100 129.300 115.7 146.5 111.2 109.6

Average AG Wt (Wet mg) Detail

Conc% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 3
0 Artifial Soil/S 67.2900 55.1900 82.338 732233 414750
100 6245 46.6700 58.7450 58.2200 86.360

Avenge AG Wt (Dry, mg) Detail

Conc-% Control Type RepI Rep 2 Rep 3 Rep 4 Rep S
0 ArMflcial SoWlS 15.1720 10.552 19.276 8.8266 7.92751
100 11.3900 9.21334 10.200 11.0220 11.46

Average Root WL (Wet, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifical SolUS 143.362 140.624 15&524 72.0233 51.6375
100 115897 80A100 106.985 99.926 101.748

Average Root WL (Dry, mg) Detail

Conc-% Control Type Rep s Rep 2 Rep 3 Rep 4 Rep S
0 Aulifidal SOWS 8.75601 8.39399 14.108 3.77999 4.295
100 6.59334 5.21334 a.92499 549200 6.75

Average Total WI (Wet, mg) Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 ArlificaSoWS 210.652 195.14 240.862 145.247 911125
100 178.347 127.080 165.730 158.145 168.384

Average Total Wt (Dry, ing) Detal

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 ArtifIcial SolS 23.9280 18.940 33.384 12.5066 12.2225
100 17.9834 15.4267 17.185 17.5140 1&21

-50-
Anatyst: r- Approva000-092-10141



Comparisons: Page 1 of 9
Report Date: 18 Ju02:29PM
Analysis: 04-1690-04518154204psBCETIS Analysis Detail

Plant Bioassay- Chronic Cl42M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version

% Germination Comparison 20-0117-8477 20-0117-8477 lBJu-062:25PM CETlSv1.1.2

Method Alt H Data Transform Zeta NOEL IOEL Toxic Units ChV PMSD
Equal Vaiance tTwo-Sample CPT Angular(Corrected) 100 >100 1 N/A 29.92%

Group Comparisons

Control vs Conc-% Statistic Critical P.Value MSO Decision(O.05)
Arifclal SoWSedi 100 1.08340 1.85955 0.1551 0.30265 Non-Sigificmnt Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Valu DecIsion(0.05)
Between 0.0777281 0.077728 1 1.17 0.31020 Noi-Sgtnifiant Effect
Error 0.529773 0.086222 8
Total 0.60750108 0.1439497 9

ANOVA Assumptions
Attribute Test Statstic Critical P-Vake Declslon(0.01)

Variances Variance Ratio F 2.11043 23.15450 0.48725 Equal Variances

Distribution Shapiro-Wilk W 0.90642 0.25730 Normal Dfstbuton

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artificial SoilS 5 0.88000 0.60000 - 1.00000 0.17889 1.20581 0.8808 1.34528 0.20635
100 5 0.72000 0.40000 1.00000 0.28833 1.02949 0.68472 1.34528 0.29977

Graphics
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CETIS"' vl.1.2revl
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Analyst Approval:000-092-101-1



CETIS Analysis Detail
Comparisons. Page 2 of 9
Report Date.: 1BJul-Q 2:29 PM
Analysis: 08.2900.5287/815 4204ps8

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
Average Height (mm) Comparison 20-0117-8477 200117-8477 l8Jul-062:25PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
Equal VarancetTwo-Sample C>T Unransformed 100 '100 1 N/A 19.39%

Group Comparisons

control vs Cone-% Statistic Critical P-Value MSD Declsion(0.05)
Arfifiolal Soi/Sed 100 -0.8D47 1.85955 0.7189 8.8=61 Non-Signilicent Effect'

ANOVA Table

Source Sum of Squares. Mean Square OF F Statistic P-Value Deciston(0.05)
Between 20.73602 20.73602 1 0.37 0.58212 Non-Significant Effect
Error 453.5399 56.70499 8
Total 474.375938 77A41005 9

ANOVAAssumpUons
Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Raio F 1.00219 2&15450 0.9983 Equal Variances
Distribution Shapiro-WWK W 0.91931 0.35123 Normal Distrbution

Data Sumrnay . Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlifcial Soll/S 5 45.68 3&7 55.8 7.A344
100 5 48.560 42.4 61 7.5262

Graphics

nco a - .0 -45 &a Unos
conc-% nitas

CETISW v1.12rvl
-52-

Approval:Analyst: 21OOM-92-1CI-I



CETIS Analysis Detail
Comparisons: Page 3 of 9
Report Date: IBJJ-0229PM

.Analysis: 13-824 3-392/154204 ps8

Plant Bloassay- Chronic CH27MI4HI

Endpoint Analysis Type Sample Unk Control Link Dale Analyzed Version
Average Length (mm) Comparison 20-0117-8477 20-0117-8477 18Jd-08228PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransfornned 100 >100 . 1 N/A 21.46%

Group Comparisons

Control vs Conc.% Statistic Critical P-Value MSO Dectsion(0.05)
ArlificialSoIlISed 100 0.15020 1.85955 0.4422 26.7415 Non-SignfiantEifed

ANOVA Table

Source Sum of Squares Mean Square OP F Statistic P-Value DeclsIon(0.05)
Between 11.66402 11.66402 1 0.02 0.88432 Non-SignificantEffect
Error 4136.06 517.0074 8
Total 4147.72359 523.67147 9

ANOVA Assumptlons
Attribute Test Statistc Critical P-Value Doclslon(0.01)
Variances Variance Ratio F 3.29688 23.15450 027455 Equal Variances
Distbution Shapko-WBk W 0.9523 0.69675 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 ArtlcialSOWS 5 124.62 89.8 153.2 28.167
100 5 122.46 109.6 148.5 15.513

Graphics
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Repost Date: 18 Jai-08 229 PM
Analysis: 08-7538-5589/B154204psB

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type SampleLink ControlUnk DateAnalyzed Version
Average AG Wt (Wet, mg) Comparison 20-0117-8477 20-0117-8477 1B JL-05 2:28 PM CETIlSv.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVafantTw-Sample C>T Untransomied 100 >100 1 N/A 22.90%

Group Comparisons
Control vs Cone-% Statistic Critical P.Value MSD Decsion(0.05)
Artifcial Soil/Sedi 100 0.68088 1.8595 02576 14.6362 Non-SignifIcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declalion(O.05)
Between 71.79871 71.79871 1 OA 0.51517 Nor-ligniftant Effect
Enror 1238.995 154.8743 8
Total 1310.79348 226.67305 9

ANOVA Assumptions
AlftrIbute. Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 4.58421 23.15450 0.16944 Equal Variances
Distribution Shapiro-Wlk W 0.96988 0.88975 Normal Dislbu tion

Data Sumary Original Data Transformed Data

Cone-% Control Typo Count Mean Minimum Maximum SD Mean Minimum Maximun SD
0 Artiilcial SoD/S 5 63.903 41.475 82.338 15.946
100 5 58.544 46.67 66.63 74477

Graphics
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CETIS Analysis Detail
Comparisons:
Report Dat:
Analysis:

Page 5 of 9
18 Ju-06 229 PM

08-4706-2 1811B154204psB

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Uink Control Unit Date Analyzed Version
Average AG Wt (Dry, mg) Compauison 20-0117-8477 20.0117-5477 18Ju-06228PM . CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PIWISD
Equal Variance tTwo-Sample C> T Unfansformed 100 >100 1 WA 32.76%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD DecisIon(0.05)
Artificial Soll/Sel 100 0.77289 1.85955 02309 4.04627 Non-Significant Effect

ANOVATable

Source Suri of Squares Mean Square DF F Statistic P-Value Decialon(.05)
Between 7.070768 7.070768 1 0.80 0.A6181 Non-Significant Effect
Error 94.69466 11.8383 8
Total 101.765432 18.907601 9

ANOVA Assumptions
Aitribute Test Statistic Critical P-Value DecIsion(0.01)
Variances Variance Ratio F 25.62671 23.15450 0.00825 Llnequal Variances
Dlstbuton Shapko-WIlkW 0.94329 0.59015 Normal Disbtbution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artidal SolwS 5 12.351 7.9275 19276 4.7733
100 5 10.669 9.2133 11.46 0.9429

Graphics
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CETIS vi.1.2rev n -55-ApprovlAnalyst &000-092-101-1



CETIS Analysis Detail
Comparson: Page 6 of 9
Report Date: 18 Jul-08 229 PM
Analysis: 13.202-4328/1 5420405B

Plani Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version
Average Root W, (Wet. mg) Comparison 200117-8477 20-0117-8477 18J-06Z28PM CETISV1.12

Method Aft H DataTransform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VarlancetTwo-Sample C>T Unimnstormed 100 >100 1 N/A 36.51%

Group Comparisons

Control vs Conc-% Statistic Critical P-Vats MSD Decislon(0.05)
Artifcil SoWSed 100 0.55061 1.85955 0.2985 41.3408 Non-Significant Effect

ANOVA Table

Source Sum of Squares Moan Square DF F Statistic P-Value Dedsion(0.D5)
Between 374.6069 374.6069 1 0.30 0.59693 Non-SIgnitcant Effect
Error 9884.932 1235.616 8
Total 10259.5305 1610.2234 9

ANOVAAssumnptons .
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 13.46452 23.15450 0.02738 Equal Variances
Distribution Shapiro-Wilk W 0.95666 0.74721 Normal Distribution

Data Summar Original Data Transformed Data

Conc% Control Type Count Mean Minimum Maxlmun SD Mean Minimum Maximum SD
0 ArbiclalSod/S .5 113.23 51.638 158.52 47.962
100 5 100.99 80.410 115.9 13.071

Graphics

1' *-is s a 0

conc.%nanid1

-56-
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Comparisons: Page 7of 9
Report Dafs: 18 Jul-06 229 PM
Analysis: . 07-139-941W8154204psOCETIS Analysis Detail

plant Bioassay - Chronic CH2M Hil

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Average Root WIL (Dry, mg) Compaison 2D.0117-8477 20-0117-8477 18 JA-0O 2:28 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMS

Equal Variance t Two.Sanple C'>T Untransformed 100 >100 1 NIA 44.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value US0 Decslon(0.05)
Arti1icial SOWSecl 100 0.68098 1.8555 0.2576 3.47318 Non-Significant Effect

ANOVATable
Source Sum of Squares MeanSquawe F F Statistic P-Value DOclsIon(0.05)
Between 4.044082 4.044082 1 0.4 0.51512 Non-Signfilcant Effect
Error 69.77014 8.721288 8
Total 73.8142233 12.765349 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decison(O.O1)
Variances Variance Ratio F 240.25800 23.15450 0.00010 Unequal Variances
Distribution Shapiro-WilkW 0.83818 0.04194 NormalDItributon

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtifciaSOWS 5 7.8605 3.78 14.108 4.1678
100 5 6.5947 6.2133 6.925 0.2689

Graphics
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CETIS Analysis Detail
Comparisons: Page s of 9
Report Date: 18 JuL.0E 229 PM
Analysis: 17.2700-920118154204ps8

Plant Bloassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control link Dat Analyzed Version
Average Total Wt (Wet, mg) Comparison 20.0117-8477 20-0117-8477 l8Jul-06228 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units CW PMSD
Equal Variance tTwo-Sanple C>T Untransformed 100 >100 1 N/A 28.88%

Group Comparisons

Control vs Conc-f Statistic Critical P-Value MSD Declston(0.05)
Artificial SoW/Sed! 100 0.63977 1.85955 02701 51.156 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Dectsion(0.05)
Between 774.4072 774.4072 1 0.41 0.54020 Non-Significant Effect
Error 15135.55 1891.985 . 8
Total 15910.2910 266.3927 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Ratio F 6.91986 23.15450 0.05688 Equal Variances
DistrIbubon Shapiro-Wilk W 0.94991 0.66738 Normal Dieftution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximun SD
0 Artificial SOWS 5 177.14 93.113 240.86 58.331
100 5 159.54 127.08 178.35 19.531

Graphics
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Comparisons: Page 9 of 9
Report Date: 18 Jut-06 229 PM
Analysis: 07-722?-4387/8154204psCETIS Analysis Detail

Plant Bloassay -Chronic CH2M Hill

Endpoint . Analysis Type Sample Unk Control Unk Date Analyned Version
Average Total Wt (Dry, mg) Comparison 20-0117-8477 20-0117-8477 18 Jul-06 2:28 PM CETISv1.1.2

Method Alt H DataTransform zeta NOEL LEL ToxIC Units ChV PMSD

Equal Variance t Two.Sample C'.T Untransfonned 100 >100 1 WA 36.53%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Declsion(O.05)
Artficli SoWSeS DO * 0.74372 1.85955 0.2392 718=05 Non-Slgnicant Effect

ANEVA Table

Source Sum of Squares Mean Square DF F Statistic P-Valu Dedison(0.05)
Between 21.80978 21.809=8 1 0.55 0.47832 Non-Significant Effect
Error 315.4434 39.43043 8
Total 337.253202 61.24021 9

ANOVA Assumptions
Aftribute Test Statistic Critical P-Value Dedsion(.01)
Variances Variance Ratio F 63.94633 23.15450 0.00141 Unequal Variances
DIS13bullon Shapiro-WilkW 0.88617 0.15347 Normal Disibulion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Madmum SD Mean Minimum Maximum SD
0 Artificial SoILS 5 20.217 12.223 33.384 8.8117
100 5 17284 15.427 18.21 1.1019

Graphics
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CETIS Test Summary Report Date:
Test Unk*

Page l of 3
18 Jul-WS 2:52 PM

06-7949-1832J154205psB

C? fcxfl 'r ~ ~ 4 k Pj S U.. '4 r 4 (oZ ynn')

-61-
Aniayst: - Approval:CETIS' v1.1.2ev

Plant Bioassay. Chronic CH2M wit

Test No: 11-2341-2652 TestType. PlantChronic Duration: N/A
Start Date: 25 Jan-s Protocol: ASTME193-02(2002) Species: Po sandbergl
Ending Date: D1Watm01 Source:
Setup Date: 25 Jan-06 Brine:
Comments: recalculated Height and Length data July 18, 2006

Sample No: 06-5742-9955 Code: B1542-05
Sample Date: 15 Nov-05 Material: Sol Project-
Receive Date: Sour : Hanford
Sample Age: 71d Oh Station:
Comments: JiODVI, E284701

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSO Method
03-1273-9210 % Germination <100 100 N/A 31.94% Equal Varane I Two-Sample
15-6901-066 Average Height (mm) 100 >100 N/A 20.15% Equal Variance It Two-Sample
16-8177-0725 Average Length (m) '100 100 N/A 22.34% Equal Variance tTwo-Sample
07-6293-8217 AverageAGWt (Wet.mg) 4100 100 N/A 24.95% Equal VatuancetTwo-Sample
03-1375-3588 AnmageAGWl(Dry. mg) <100 100 . N/A 38.05% Equal Variance tTwo-Sample
05-7553-9392 Average Root.WL (Wetmg 100 100 N/A 43.27% EqualYVarInceITwo-Sample
15-2030-1795 Average Root WL (Dry, g) '100 100 N/A 54.04% Equal Varlance ITwo-Samipl
08-5494-7845 Average Total Wt (Wet, mg '100 100 NIA 3377% EqualVariane" tTwo-SampB
08-5495-1290 AverageToWaWI(Dry~mg) '100 100 - N/A 43A5% EqualVariancetTwo-Sample

ODO-092-101-1



CETIS Test Summary
Report Date:
TeW Link

Page 2 of 3
18 Jul.06 2:52 PM

06-7949-18321815420ps8

-62-
Analyst N Apprava:CETISm vi.1.2revl

% Germination Swrimary

Cone-% ControlType Reps Mean Minimum Maximum SE SD CV
0 ArdfialSolWS 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.36000 0.00000 0.80000 0.13268 029665 8240%

Average Height (mm) SUimay

Cone-% ControlType Reps Mean Minimum Maximum SE SD CV
0 ArtificIal SOWS 5 45.65 36.700 55.8 3.3695 7.54 16A9%
100 5 41.75 34 50.5 3A137 8.8374 18.38%

Average Length (mm) Summway

Cone-%/ Control Type Reps Mean Minimum Maximum SE SD CV
0 ArIfical SOaWS 5 124.62 89.800 153.2 12.597 28.167 22.60%
100 5 . 91.325 83.300 100.5 3.9303 7.8806 8.61%

Average AG Wt (Wet, mg) Summay

Cone-% Control Type Reps Mean Minimum Maximum SE So CV
a Arifical SoiWS 5 63.903 41.475 82.336 7.1313 15.946 24.95%
100 5 30.850 24.98 37.84 2.6585 5.317 17.23%

Average AG Wt (Dry. mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artincial SOWS 5 12.351 7.9275 19275 .1347 4.7733 38.65%
100 5 .7013 5.2401 8.25 0.6181 1.2361 15A5%

Average Root WL (Wet, mg) Summay

Cone-% Control Type Reps Mean Minimum Maximum SE - SD CV
0 Artifdal SOWS 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 40.987 24.595 68.755 10.002 20.008 48.81%

Average Root WL (Dry, mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtitidalSOWS 5 7.866 3.78 14.108 1.8839 4.1678 52.98%
100 5 3.33 2.02 5.8500 0.5588 1.7172 51.57%

Average Total Wt (WetL mg) Summary
Cone-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artifidal SOWS 5 177.14 93.113 240.86 26.088 58.331 32.93%
100 5 71.846 49.575 10.59 12.573 25.146 35.00%

Average Total Wl (Dy, mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE So CV
0 AltiSoilS 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
10D 5 10.031 7.8101 14.100 1A105 2821 28.12%

000-092-101-1



CETIS Test Summary Report Date:
Test Uik

Page 3of 3
1JS.2;52 PM

06-7949-183218154205ps9

CETISh v1.12revl

% Germination Detail

Con-f% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtficialSoUS 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.20000 D000 0.80000 0.40000 0.00000

Average Height (mm) Detail

Conc-%l Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Atfidal Sol/S 50.6 41.8 55.8 38.7000 43.5
100 34 50.5 42.5 40 Missing

Average Length (mm) Detall

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtiISdalSol/S 136.800 142 153.2 99.3000 89.8000
100 95 100.5 83.3000 86.5 Missing

Average AG Wt (Wet, mig)D tat

Conc-%. ControlTypo Repi Rep 2 Rep3 Rep 4 Rep5
0 Artificial Sol/S 67.2900 55.1900 82.338 73.2233 41A750
100 30.98 37.84 29.835 24.98 Missing

Average AG Wt (Dry, mg) Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artildal SoIl/S 15.1720 10.552 19.276 8.826M8 7.92751
100 5.24005 8.25 6.50499 0.81 issing

Average Root Wt. (Wei mg) Geta

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artiidal SoYl/S 143.362 140.624 158.524 72.0233 51.6375
100 42.23 8.755 28.3675 24.5950 MIssing

Average Root WL (Dry, mg) Detall

Cone-% Control'Type RepI Rep2 Rep3 Rep4 Rep5
0 Artificial SolidS 8.75601 8.39399 14.108 3.77999 4295
100 2.57001 5.85001 2.01999 2.87997 Missing

Average Total Wt (Wet, mg) Detail

Cone-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 ArficIalSSoILS '210.652 195.814 240.862 145.247 93.1125
100 73.21 10.595 58.0025 49.575 MIssing

Average Total Wt (Dry, mg) Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 23.9280 18.946 33.384 12.6060 1225
100 7.81008 14.1000 8.52499 9.68997 Missing

-63-
Analyst_&-- Approva000-092-101-1



CETIS AnalysIs Detail
Comparlsons:
Report Date:
Analysis:

Page 1 of 9
18 JUIM0 2:52 PM -

03-1273-0210/8154205ps8

Plant Bioassay -Chronic CH2MHMJ

Endpoint Analysis Type Sample Link Control Link Data Analyzed Version
% Germination Comparison 06-7949-1832 06-7949-1832 l8Jul-62:5PM CETSvi.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PUSO
EqualVariancetTwo-Sample C>T Angular(Corrected) <100 100 WA 31.94%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decalon(0.05)
Artificial SoWSedl 100 3.31955 1.8595 0.0053 03208 Significant Effect

ANOVA Table

Souree Sum of Squares Mean Square . OF F Statistic P-Value Decislon(0.05)
Between 0.8198639 0.8198M4 1 11.02 0.01055 Significant E"led
Error 0.5952135 0.074402 8
Total 1.41507733 0.8942655 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declson(0.011
variances Variance Ratio F 2A9485 23.15450 0.39757 Equal Varlances
Distribution Shapiro-WtkW 0.95095 0.67970 NormalDistrbution

Data Summuy Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial oWS 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635
100 5 0.36000 0.00000 0.80000 0.29W85 0.63315 0.2251 1.10715 0.32592

Graphics

oil.

0.1 -

0o Ic -is - 4. ao s "' Le is 2A
COWt *n41

-64-
Approval:CETISM vI.2revI Anayst: '&-000-W2-101-1



CETIS Analysis Detail
Comparisons Page 2of 9
Report Datc 18 Juii6 252 PM
Analysts: 15.M901-9986/815 4205ps3

Plant Bioassay - Chronic CH21A Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Averae Height(mm) Comparison 06-7949.1832 06-7949-1832 18Jul-062:51PM CETSv1.12

Method Alt H Data Transform Zeta E L0 WEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Unitrnsfwrmed 100 >10Q 1 N/A 20.15%

Group Comparisons

Control vs Con-%y Statistic Critical P-Value MSD Decdsion(0.05)
Ardfal SaWVSedI 100 0.80875 1.89458 0.26 9.20842 Non-SIgficant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value DecIslon(0.05)
Between 34.32199 34.32199 1 0.65 0.44527 Non-Significant Effect
Error 367.318 52.474 7
ToLW 401.639954 86.795986 8

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(O.01)
Vartancen Variance Ratio P 1.21427 46.19462 0.80942 Equal Variances
Distribution Shaplro-WiW 0.94354 0.61968 Normal Distibution

Data Summary Original Data Transformed Data

Cono-%/ ControlType Count Mean Minimum Maximum SD Mean Milumum Maximum SD
0 Arfild Soil/S 5 45.68 36.7 55. 7.5344
100 4 41.75 34 50.5 6.8374

Graphics

I- 1

0. 0------------ -- *------------

0 -!
- .Ls -IA 4 5 o - 15 i' 1 5

Cent-% lu"Ifts

Approval: -65-CETIS' vl.1.2revi000-092-101-1



CETIS Analysis Detail
Comparisons: Page 3 of 9
Report Date: 18 J4i06252 PM
Analysis: 1-8177-0flW8154205ps

Plant Bloassay. Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Uink Date Analyzed Version
Average Length (mm) Compauison 06-7949-1832 06-7949-1832 lBJuI-06251 PM CETISvI.1.2

Method Alt H DataTransform Zeta NOEL LDEL ToxicUnits ChV PMSD
Equal Vadance t Two-Sample C'T Untrnsfornmed <100 100 WA 22.34%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislo(0.05)
Artficial SdSed 100 2.26582 1.89458 0.0289 27.8398 SIgnticant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 2463A6 2463.46 1 5.13 0.05783 Non-SignificantEffect
Error 3358.855 479.834 7
Total 5822.31519 2943.29M6 8

ANOVAAseumptIons

Attribute TOt Statistic Critical P-Value Dedsion(OA1)
Variances Variance Ratio F 12.83999 48.19462 0.06268 Equal Variances
Distrbuion Shapiro-Wifk W 0.9390 0.83816 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Me Minimum Maximum SD Mean Minimum MaxlmiUM SD
0 Asbfidaj SOIS 5 124.62 89.8 153.2 28.167
100 4 91.325 83.3 100.5 7.i60

Graphics

20,

10.
.55 - - - - - -

C~nCI% Raetds

CET1SW vl..2revl
-66-

Appoal-Anaiyst: B,000-M9-101.1



CETIS Analysis Detail
Comparisons:
ReportDate:
Analysis:

Page4of 9
I$Jul-06852 PM

07.-M482I71B 54205psB

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample lInk Control lInk Date Analyzed Version
Average AG Wt (Wet mg) Comparison 06-7948-1832 06-7949-1832 1BJul-062:51 PM CETISvi.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
Equal Varance t Two-Sample C>T Untransfonned <100 100 N/A 24.95%

Group Comparisons

Control vs Conc-% Statistic Critical P.Val MSD Decison(0.05)
Artificial Soil/Sed 100 3.92614 1.89458 0.0029 15.9458 SIgnificant Effect

ANOVATablo

Source Sum of Squares Mean Square D F Statistic P-Value Decislon(0.05)
Between 2426.535 2428.535 1 15.41 0.00570 Signficant Effect
Error 1101.93 157A188 7
Total 3628.48484 2583.9533 8

ANOVAAssumptlons
Attribute Test . Statistic Critical P-Value Deciston(0.01)

Variances Variance Ratio F 8.99470 46.19462 0.10183 Equal Vadances
Distibulon Shapiro-WIlk W 0.98165 . 0.97222 Nomnal Disatutlon

Data Summary Original Data Transformed Data
Conc-% ControlTypo Count Mean Minimum Maximum SD Mean Minimum Maximui SD
0 Artifcial Soal/S 5 63.903 41.475 82.338 15.946
100 4 30.859 24.98 37.84 5.317

Graphics

-- - -- - - i. - -- - - - - -

411

000 we !s - is -4 4s6 a
cc-.. RW*Mt

CETISm v1.1.2revl
-67-

AppvaAnalyst:. _f000-02-101-1



CETIS Analysis Detail
Comparisons: PageS of 9
Report Date: 18 Jul06 252 PM
Anals: 03-1375-358&8154205ps1

Plant Bloassay - Chronic CH2M HID

Endpoint AnalysisType Samplet.ink ControlLink DateAnalyzed Version
Average AG Wt (Dry. mg) Comparison 06-7949-1832 06-7949-1832 1i Jul-G 2:51 PM CEISvI.1.2

Method Alt H DataTransform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed <100 100 N/A 38.05%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSO Declalon(0.05)
Artificial SoIl/Sea 100 2.27746 1.89458 0.024 4.69977 SignfwCnt Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(a.05)
Between 70.92812 70.92812 1 5.19 0.05685 Non-SIgniftant Effed
Enffr 95.72236 13.67462 7
Total 166.B50482 B4.602748 8

ANOVAAssumptions
Attribute Test Statistic Critical P-Value Declulon(O.01)
Variances Variance Ratio F 14.91113 48.19462 0.05089 Equal Variances

Distrblon Shapiro-Wik W 0.95295 0.72240 Normal Distrbulion

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximun SD
0 Artificial Soil/S 5 12.351 7.9275 19.276 4.7733
100 4 6.7013 5.2401 8.25 1.2361

Graphics

-

- I o -------------- - -----------

a In L- 40 -45 OA U LO L

AnaIyst >' Approval:-68-CETISM V1.1.2rnv000-092-101-1



CETIS Analysis Detail
Comparisons: Page 6of 9
Report Date: 1 Ju- 2:52 PM
Analysis: 05.7559392l154205ps8

Plant Bloassay . Chronic CH2M Hil

Endpoint Analysis Type Sample Unk Control Uink Dat. Analyzed Version
Average Root WL (Wet, mg) Comparison 08-7949-1832 06-7949-1832 184Jul-062:51 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal Varance I Two-Sample C T Unfansformed <100 100 NA 4327%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSO Decilon(0.05)
Artificial SoISedi 100 2.79386 1.89458 0.0134 48.9926 Signiicant Effect

ANOVA Table

Source Sum of Squares Mean Square DF P Statistic P-Value Decision(0.05)
Between 11599.2? 11599.27 1 7.81 0.02576 SIgnificant Effect
Error 10402.09 1486.014 7
Total 22001.3672 13085.288 8

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Dncsfaon(0.01)
Variances Variance Ratio F 5.74830 46.19462 0.18247 Equal Variances
Distibutlon Shapiro-Wik W 0.93481 0.52849 Normal Disitulion

Data Summary Original Data Transformed Data

Cone-% ControlType Count Mean Minmum Maximum SD Mean Minimum Maximum SD
0 Artificial SolS 5 11323. 51.638 158.52 47.982
100 4 40.987 24.595 68.755 20.005

Graphics

1
oG

0 lo g3 -Ls -. s U 6. LO 13
Cmc-% RanUkt.

CET1ns- v1.1.2revl Approva 69-Analyt: a000-092-101-1



Comparisons: Page 7 of 9
Report Date: 18JM-062:52 PM
Analysis: 15-2030-179515425psBCETIS Analysis Detail

Plant Bloassay -Chronic CH2A HID

Endpoint Analysis Type Sample Unit Control Link Date Analyzed Version

Average Root WL (Dry. ng) Conparlson 06-7949-1832 06-7949-1832 18Jt-062:1 PM CETlSvl.1.2

Method Alt H Data Transforn Zeta NOEL LOEL Toxic Units ChV PMSD

Equal VariancetTwo-Sample C'T I Untransonned <100 100 WA 54.04%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)

Artifcial SoWl/Sedl 100 2.0217 1.89458 0.0415 425136 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF P Statistic P-Value DecIsIon(0.05)

Between 45.73503 45.73503 1 4.09 0.08292 Non-Significant Effect.

Error 78.32761 11.1898a 7
Total 124.062641 56.92468M 8

ANOVA Assumptlons

Attribute Test Statistic Critical P-Value Declsion(0.O1)

Variances Variance Ratio F .- 5.89043 46.19462 0.17693 Equal Variances

Disribution Shapiro-WIlkW 0.94719 0.65928 Normal Distibuton

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Artificial SoIlS 5 7.8666 3.78 14.108 4.1678

100 . 4 3.33 2.02 . 5.8500 1.7172

Graph"c

'1

.4 0.3

0.2

0.

Its-3 IA -. 0A 0 a Ii L
a W

Co-% RankkS

CETIS vl.1.2evi Analyst- Appoval -70-
000-092-101-1



CETIS Analysis Detail
Comparisons: Page of 9
Report Date: 18 Jul-08 2:52 PM
Analysis: 08-5494-7845,154205pes

Plant Bloassay - Chronic CH2M HiD]

EndpoInt Analysis Type Sample Link Control Link Date Artly d Version
Average Total Wt (Wet, mg) Compalsai 06-7949-1832 06-7949-1832 BJur5 2:51 PM CETISv1.l.2

Method Alt H DataTransform Zeta NOEL .OEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Unfransformed <100 100 N/A 33.77%

Group Comparisons

Control vs Conc-% Statistic - Critical P-Value MSD Declslon(0.05)
Ailcial So.VSedl 100 3.33482 1.89458 0.0083 59.8184 Significant Effect

ANOVA Table

Source Stan of Squares Mean Square DF F Statistic P-Value Decison(.05)
Between 24636.38 24636.38 1 11.12 0.01251 SignificantEffect
Error 15507.06 2215.294 7
Total 40143.4365 26851.673 8

ANOVA Assumptlans

Atribute Test Statistic Critical P-Value Decsion(c.01)
Variances Variance Rallo F 5.38092 46.19462 0.19823 Equal Variances
Distributlon Shapiro-WilkW 0.97138 0.90629 NormalDistribution

Data Summary Original Data Transtormed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SWS 5 177.14 . 93.113 240.80 58.331
100 4 71.846 49.575 106.59 25.146

Graphics

04

S------------- ------------

0 U10- -A .s 0.0 0"'5 ia I
COMC-% n..it

Approvat -71-Analyst: &CETISw vi.1.2reviCOM92-101-1



CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: l8Jul062:52 PM
Analysis: 0 9-54W1290 154205ps8

Plant Bioassay . Chronic CH2M Hill

Endpoint Analyss Type Sample Unk Control Unk Date Analyzed Version
Average Total Wt (Dry, mg) Corparison 08-7949-1832 07949-1832 I8JuL-062:51 PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C'> T Untransformed c100 100 N/A 43.45%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial SoWSdI 100 2.19676 1.89458 0.0320 8.78501 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF P Statistic P-Value Decdslon(0.05)
Between 230.5735 230.5735 1 4.83 0.06404 Non-Signiicant Effect
Error 334.4602 47.78003 7
Total 565.033722 . 278.35357 8

ANOVA Assumptions

Attribute Test Statistic Critical P-Vak.. DecisIon(O.01)
Variances Variance Rato F 9.75715 4.19462 0.09127 Equal Varlances
Disbibuton Shapio-Wilk W 0.91888 0.38302 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArfitcaJ SoIlVS 5 20217 12.223 33.384 8.8117
IO 4 10.031 7.8101 14.100 2.821

Graphics

- -

toI .5 -I I5 O

con&% armls

CEiSM vl.1.2revl Approval _Analyst: R L000-M9-101-1
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CETIS Tbst Summary Report Date:
Test Unc

CETISm vl.1.2revI

Page I of 3
18 JuL-06 3:05 PM

16-3653-47311B154206psB

-74-
Approval:

Plant Bloassay- Chronic CH2MH1M

Test No: 19-1698-539 TeatType: Plant Chronic Duration: WA
Start Date: 25Jan-06 Protocol: ASTME1963-02(2002) Species: Poe sandbetgl
Ending Date: DIO Water Scurce:
Setup Date: 25 Jan-06 Brine:.
Comments: recalculated Heighlt and Lsngth data July 18, 2004

SampieNo: 09-1115-2498 Code: 81542-06 Client:
Sample Date: 16 Nov-05 Material: Sal - Project:
Receive Date: Source: Hanford
Sample Age: 70d Oh Station:

Comments: J10DV3, E285701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PUSD Method
11-4813-1916 %Germination 100 >100 WA 37.51% EqualVaiancet -Sample
09-3544-9763 Average Height(mm) 100 >100 WA 25.79% Equal Variance ITwo-Sample
01-3057-6016 Average Length (mm) 100 '100 NIA 24.52% Equal Variance tTwo-SAmple
09-4937-3263 AverageAGWt (Wet mg) 100 >100 NA 44.89% Equal Varance tTwo-Sanplae
17-9077-0135 Average AG Wt (Dry, mg) 100 >100 WA 33.63% Equal Variance t Two-Sample
10-4892-3288 Average Root WL (Wet mg 100 '100 NA 37.75% Equal Vatance t Two-Sample
13-4344-1355 AveragRootWL(Dry,mg) 100 >100 NIA 45.34% EqualVarlancetTwo-SarrmPe
07-13600140 Average Total Wt (We mg 100 >100 NA 34.83% Equal Vadiance t Two-SamlPle
06-4394-4993 AverageTotalWt(Dry. ng) 100 >100 - N/A 37.33% EqualValanceITwo-Sample

Analyst 8OCC-092-101-1



Page 2 of 3
Report Date 18J08 105 PM
Test Ut 16.3653.4731/3154208pBCETIS Test Summary

CETISM v1.1.2rvt
-75-

Analyst:_= Apm

% Germination Summary

Conc-% ControlType Reps Mean Minimum Maximum SE So CV
0 Artifldal SOWS 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.64000 0.20000 1.00000 0.16000 0.35777 55.90%

Average Height (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE So CV
0 ArOSdaL So/S 5 45.68 36.700 85.8 3.3095 7.5344 16.49%
100 5 47.38 36 64 5.3859 11.996 25.33%

Average Length (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arjificia SoWS 5 124.62 89.800 153.2 12.597 28.167 22.60%
100 5 107.74 87.6 148 10.567 23.007 21.91%

Average AG Wt (Wet mg) Suarnay
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtiiSoWS 5 . 63.903 41.475 82.338 7.1313 15.94 24.95%
100 5 60A21 36.58 110.67 13.681 30.591 50.63%

Average AG Wt (Dry. mg) Summary
Conc-% ControlType Reps Mean Minimum Maximum SE So CV
0 ArlincalSoWS 5 12.351 .7.9275 19278 .1347 4.7733 .65%
100 5 8.9213 7.108 10.87 0.6582 1A718 16.50%

Average Root WL (Wet, ms) Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arcia SOIWS 5 11323 51.638 158.52 21.449 47.962 . 4236%
100 5 84.544 64.510 103.88 8.2686 18489 21.87%

Average Root WL (Dry, mg) Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtIfidal SoIWS 5 7.8666 3.78 14.108 1.8839 4.1678 52.98%
100 5 5.1268 3.9520 6.24 0.4523 1.0114 19.73%

Average Total Wt (Wet. mg) Summary
Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
o Artificial SOWS 5 177.14 93.113 240.85 26.086 58.331 32.93%
100 5 144.97 101.89 208.61 20.496 45.832 31.62%

Average Total Wl (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arifidal Soil/S 5 20.217 - 12.223 33.384 3.9407 8.8117 43.58%
100 5 14.048 11.058 15.850 0.9693 2.1673 15.43%

000-092-101-1



CETIS Test Summary
Page 3 of 3

Report Dale: IJU"-OB 3:05 PM
Test Unik 1S6,353-4731/8154206ps8

-76-
Aml-u---000492-101-1

% Germination Detail
Cone-% ControlType RepI Rap2 Rep3 Rep4 - Rep5
0 ArMcial SoIlS 1.00000 1.00000 1.00000 0.60000 0.80000
100 020000 1.00000 1.00000 0.60000 OADOOO
Average Height (mm) Detail

Cone-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 ArtCIal SoNlS 50.6 41.8 55.8 36.7000 43.5
100 64 38.8 38 55.7000 42.5

Average Length (mm) Detal
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Sol/S 138.800 142 153.2 99.3000 89.8000
100 148 87.6 95.8000 107.300 100

Average AG Wt (Wet mg) Detail
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifcial SoWlS 67.2900 55.1900 82.338 73.2233 41.4750
100 110.67 36.58 51.1600 66.2900 37.405
Averag AG Wl (Dy, mg) Detail

Conc. Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SOWS 15.1720 10.552 19.276 8.8266 7.9V51
100 8.94000 7.10599 9.73401 10.8887 7.96002

Average Root Wt. (Wi, mg) Detail

Cone". Control Type Rep t Rep 2 Rap 3 Rep 4 Rep 5
0 ArM"llda SoilS 143.362 140.624 158.524 - 72.0233 51.6375
100 97.9399 65.3100 91.082 103.88 64.5100

Average Root WL. (Dry, mg) Detail

Conc-% ControlType Rap - Rep2 Rep3 Rep4 Rep5
0 Artificial SoIL'S 8.75601 8.39399 14.108 3.7999 4.295
100 6.23999 3.95200 6.11600 4.83999 4A8499

Average Total Wt (Wet, mg) Detail
Cone-%l ControlType Repi Rep 2 Rep 3 Rep 4 Rep5
0 - Artificial Sol/S 210.652 195.814 240.862 14.247 93.1125
iO 20.61 101.890 142.242 170.17 101.915

Average Total W (Dry, mg)Detail
Conc-% Control Type Rep I Rep 2 Rep3 Rep 4 Rep .
0 ArftclalSoWS 23.9280 18.946 33.84 12.M06 12,2225
100 15.18 11.058 15.8500 15.7066 12.4450

CETIsw V1.1.2rev! Analyst



CETIS Analysis Detail
Comparisons: Page of 9
Report Date: 18 Jti-C8 3:05 PM
Analysis: 114813-1916/9154206ps8

Plant Bloassay - Chronic C21M Hill

Endpoint Anaysis Type Sample Unk Control Link Date AnaIyzed Version
% Germination Comparison 1653-4731 1&-B53-4731 18 JuW6 305 PM CETlSvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VartancetTwo-Sample C>T Angular(Conrected) 100 >100 1 N/A 37.51%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
ArtilcialSollSedli 100 1.30924 1.85955 0.1134 0.37044 Non-SIgnificant Effed

ANIVA Table

Source Sum of Squares Mean Square OF F Statistic P-Vaiue Declslon(0.05)
Between 0.1700585 0.170059 1 1.71 022680 Non-SignIfIcantt -ec

Error . M7936922 0.099212 a
Total 0.96375073 02892700 9

ANOVA Assumptions

Attribute Test Statistic CrdIcal P-Value Decsion(.01)
Variances Variance Ratio F 3.65997 23.15450 023677 Equal Variances
Distrlbulon Shapko-Wilt W 0.94392 0.59737 Normal DistrIbution

Data Summary Original Data Transfomed Dat

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minhaum Maximum SO
0 ArtificialSOWVS 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 020635
100 * 5 0.64000 0.20000 1.00000 0.35777 0.94500 0.46365 1.34528 0.39477

Graphics
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CETIS Analysis Detail
Compadsons: Page 2 of 9
Report Date: 18 Jul-08 3:05 PM
Analysis: 093544-976319154206p8B

Plant Bloassay - Chronic CH2M Nil

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Height (mm) Comparison 1036534731 16-3653-4731 1SJuWm3:a5PM CETlSvl.1.2

Method Aft H Data Transform ZstC NOEL LOEL ToxicUnits ChV PMSD
Equal Vaiance tTwo-SmpIS C>T Untransformed 100 >100 1 N/A 25.79%

Group Comparisons

Control vs Conc-% Statistic Cdtical P-Value MSD Decision(G.05)
ArtificialSoiVSed 100 -0.2651 1.85955 0.6012 11.7823 Non-SilficantEffect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decialon(C.05)
Between 7.056003 7.058003- 1 0.07 0.79760 Non-Signicant Effect
Err" 802.92 100.385 8
Total 809.975988 107.42100 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value DecIslo.O.01)
Valances Vadance RatioP 2.53603 23.15450 0.38939 Equal Variances
Distribuion Shapo-WikW 0.92698 0.41889 Normal Distrbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artificial SoWS 5 45.68 36.7 55.8 7.5344
100 5 47.36 36 64 -11.998

Graphics
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CETIS Analysis Detail
'Comparisons: Page 3 of 9
Report Data: 18 JaL-08 3.05 PM
Analysis: 01.3057-8018.B154206psB

(PlantlBloassay- Chronio CH2M Hill

Endpoint Anatyss Type Sample Unk ControlLink DateAnalyzed Version
Average Length (mm) Comparison 16-36534731 16-36534731 lBJti-O83:05PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxio Units ChV PESD

Equal Variance t Two-Sample C> T Untransformed 100 >100 -1 N/A 24.52%

Group Comparisons

Control vs Con-f% Statisto Critical P-Value MSO Decson(.05)
Artifidal SoW/Sedl 100 1.02703 1.8595 0.1672 30.563 Non-Signigcant Effect

ANOVATable
Source Sum of Squares Mean Squa DF F Statlstlo P-Value Declslon(0.05)
Between 712.336 712.336 1 1.05 0.33445 NonSignficant Effect
Error 5402.64 675.33 8
Total 6114.9755 1387.W68 9

ANOVAAssumptIons
Attribute Test Statistic Critical P-Value Deciston(C.01)
Variances Variance Ratio F 1.42363 2.15450 0.74048 Equal Variances
Distributon Shapiro-WilkW 0.96884 0.8798 NormalDistribution

Data Summary Original Data Transfornned Data

Conc-% ControlType Count Mean Minimum Maximum- SD Mean - Minimum Maximurn SD
0 Artificial Sol/S 5 124.62 89.8 153.2 2B.167
100 5 107.74 . 87.5 148 23.607

Graphics
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Analyst- -79-CETIS V1.1.2nev!000-02-101-1



CETIS Analysis Detail
Comparlsons: Pao 4 of 9
Report DatE 18 Jul-06 305 PM
Analysis: 094937-3263/85420D4s

[Plant Boassay - Chronic CH2A Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
Average AG Wt (Wet ng) Comperson 168534731 183653-4731 18Ju1-6t3;5PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Unts ChV PMSD

Equal Varance t Two-Sample C'-T Untransformed 100 >100 1 WA 44.89%

Group Comparisons

Control vs Conc% Statistic Critical P-Value MSD Decision(0.05)
Artificial SoilSodI 100 0.22571 1.85955 0A135 28.689 Non-Sigrnlcnt Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decialon(0.05)
Between 30.31542 30.31542 1 0.05 0.82709 Non-Significant Effect
EaW 4760.421 595.0527 8
Total 4790.73680 625.38809 9

ANOVA Assumptions

Attribute Test Statistic Critical P.Value DecisIon(0.01)
Variances Variance Ratio F 3.68029 23.15450 0.23489 Equal Variances

Disftun Shapiro-Wlk W 0.89048 - 0.19531 Normal DiS*bution

DetaSummary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum . Maximum SD Mean Minkyum Maximum- SD
0 Artificial SoWS 5 63.903 41A75 82.338 .15.948
100 5 60.421 30.58 110.67 30.91

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 5et 9
18 Jul-06 3:05 PM

17-9077-0135t9154206pS8

Plant Bloassay. Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
Average AG Wt (Dry. mg) Comparison 163653-4731 16.3853.4731 18 Jut-06 3:05 PM CETISvI.12

Method Alt H Data Transform Zeta NOEL LOEL ToxIcUnits ChV PMSD

Equal Variance t Two-Sample C > T Untransformed 100 >-100 1 N/A 33.63%

Group Comparisons

Control vs Conc.% Statistic Critical P-Value MSD DecisIao(0.0)
Artificial SoSedI 100 1.53523 1.85955 0.0816 4.1539 Non-SIgnilucnt Effect

ANOVA Table

Source Sun of Squaren Mean Square DF F Statistic P-Value Decision(O.5)
Between 29.4035? 29.40357 1 2.36 0.16328 Non-Significant Effect
Error 99.80294 12A7537 a
Total 129.206511 41.878938 9

ANOVA Asumptlions

Attribute Test Statistic Critical P-Value DecIson(O.01)
Varlances Vartance Ratio F 10.51840 23.15450 0.04261 Equal Variances
Distribution ShapIo-WAikW 0.95529 0.73115 Normal DistbuIon

Data Sunmary Original Data Transformed Data

Conc-% ControlType Count Moan Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial So1/S 5 12.351 7.9275 19.276 4.733
100 5 8.9213 7.108 10.8 7 1.A718

Graphics
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CETIS' vl.1.2rev
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CETIS Analysis Detail
Comparisons: pagp 6of 9
Report Date: 18 Jul-06 3:05 PM
Aualyss, 104892-3286/S 15420ps8

Plant Bioassay - Chronic CH2M H1411

Endpoint Analysls Type Sample Unk Control Link Date Analyzed Version
Average Root WIL (Wet, mg) Comarion 18-3653-4731 16.3653-4731 18Jul-063:05PM CETISvI.1.2

Method At H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal Variance t Two-Sample C>T Unransforned 100 >100 1 NIA 37.75%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecIsion(0.05)
Arincia SolSed 100 124804 1.85955 0.1237 42.7472 NoSgntfiantEffect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P.Value Declsion(0.05)
Between 2057.758 2057.758 1 1.5 0.24731 Non-Signifcant Effect
Error 10568.92 1321.115 8
Total 12626.6821 3378.8738 9

ANOVA Assumptlons

Attribute Test Statistic Critical P-Value Detision(.01)
Variances Variance RatioF 6.72930 23.15450 0.09177 Equal Variances
Distributon Shaplro-WfkW 0.94554 0.61618 Noimal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Artildal SOlS 5 113.23 51.38 158.52 47.962
100 5 84.544 64.510 103.88 18A89

Graphics
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Comparisons- Page? of 9
Report Date: 18,Ji-083;05 PM
Analysis: 13-4344-1355/154206ps9CETIS Analysis Detail

Plant Bioassay - Chronic CH2M Hill

Endpoint AnWy*STypo SampleUnk ControlLink DateAnalyzed Version
Average Root Wt. (Dy. mg) Comparison 16-36534731 16-36534731 18 JUt06 3.05 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Chv PMSD
EqualVariancetTwoSample C>T Untransformed 100 "100 1 N/A 45.34%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valu MSD Dscision(.05)
Artiftial So/Se 100 1.42859 1.85955 0.0955 3.56658 Non lgnificant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value DecisIon(0.05)
Between 18.76904 18.76904 1 2.04 0.19098 Non-Signlfiant Effect
Error 73.573 . 9.196625 8
Total 92.3420410 27.965668 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DectsionO.01)

Varisnces Variance Rao F 16.97948 23.15450 0.01787 EqualVariances
DIstuon- Shapku-WlkW 0.90304 023651 Normal Distrbution

Data Sumary Original Data Transfomed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArIficial SoWVS 5 7.868 3.78 14.108 4.1678
100 5 5.1266 3.9520 6.24 1.0114

Graphics
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Comparisons: Page a of 9
Report Date: 18 Ju-S 3:05 PM
Analysis: 07-1360-0140I8154208psBCETIS Analysis Detail

IPlant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sampleank ControI Link DateAnalyzed Version
Average Total Wt Cet, mg) Comparison 15-3053-4731 16-3653-4731 18 Jul-06 3:05 PM CETISvl.1.2

Method Alt H DataTransform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal ValancetTwo-Sample C>T Untnsfwrmed 100 >100 1 WA 34.83%

Group Comparisons

Control vs Conc-% Statistic Critical P.Value MSW Dncison(O.05)
Artificial SoiltSedl 100 0.9675 1.85955 0.1803 61.6913 Non-SIgnIficant Effect

ANOVA Table

Source Sum of Squares Mean Square DP P Statistic P-Value DeclsIon(0.05)
Between 2587.601 2587.601 1 0.94 0.36057 Non-SignIficant Effect
Error 22012.2 2751.524 8
Total 24599.951 5339.1252 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decsion(0.01)
Variances Variance Ratio F 1.81984 23.15450 , 0.65173 Equal Vadances
Distributin Shapko-WilkW 0.94404 0.59676 Normal Dls3bUtlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimurn Maximum SD
0 Artificial SolS 5 177.14 93.113 240.86 58.331
100 5 144.97 101.89 208.61 45.832

Graphics
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CETIS Analysis Detail
CompadlsoOm Page 9 of 9
Rbport DatE 18 Jul-O 3:05 PM
Analysis: 08-4394.4993/8154206ps8

Plant Bioassay -Cronic CH2M Hill

Endpoint AnalysisType SampleLink ControlLink DaleAnalyzed Version
Average Total Wt (Dry. mg) Comparison 164653-4731 16-3853-4731 18 Ju)3:05PM CETIlSv.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Unls ChV PIISD
Equal Vartance t Two-Sample C>T Untransformed 100 >100 1 N/A 31.33%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Decislon(O.05)
ArIlal Scl/Sedi 100 1.52023 1.85155 0.0835 7.8437 NonRiIgnificant Eflect

ANOVA Table
Source Surn of Squares Mean Square DF F Statistic P-Value DecIsIon(0.05)
Between 95.15679 95.15579 1 2.31 0.16593 Non-SgnicantEffect
Error 329.3759 41.17199 8
Total 424.532677 138.32878 9

ANOVA Asurptions

Attribute Test StatsAic Critical P-Value Decislan(0.O1)

Variances Variance Ratio F 18.52981 23.15450 0.01878 Equal Variances
Distrbulon Shapiro-WflkW 0.91804 0.34089 NormalDistribution

Data Summary Original Data Transformed Data

Con-% ControlType Count Mean Minimum Maximum So Mean Minimum Maximum SD
0 ArtificialSoll/S 5 20.217 12.223. 33.384 8.8117
100 5 14.048 11.058 15.850 2.1673

Graphics
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CETIS Test Summary
Page 1 of 3

ReportDate: 18 Ju-O0 3:10 PM
Test Uric 04.8263-2299I154207p8

CET0Sm v.1.2re%4
-87-

Analyst Appovl'

Plant Bloassay - Chronic C1H2M Hill

Test No: 12-8229-3369 TestType: PlanxtCvcrnio Duration: NA
Start Date: 25Jan-08 Protocol: ASTME1963-02(2002) Species: Poe sandbrgi
Ending Date: Di Water: Source:
Setup Date: 25 Jan-0 Brine:
Comments: recalculaled Height and Length data July 18. 200

Sample No: 05-1608-3151 Code: 61542-07 Client
Sample Date: 21 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 65d Oh Station: .

Comments: J100VO. E287701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
07-1683-8343 % Gennination 100 :100 N/A 29.15% Equal Variance t Two-Sample
05-9865-516 Average HeIght(rnm) 100 >100 N/A 21.8% EqualVaance tTvo-Sainpe
11-1712-0858 Average Length (mm) <100 100 WA 21.05% Equd Vaiance tTvo-Sample.
14-2807-8527 Average AG Wt (Wet, mg) 100 '100 WA 48.02% Equal Variance tTwo-Sample
07-3121-1221 AvarageAGWt(Dry.mg) 100 '100 NIA 4028% EqualVarlsncalTwo-Sample
01.1999-8693 AverageRoot.WL (Wet,mg 100 '100 NA 61.63% Equal Vadance t Two-Sample
11.1044-3638 AveragefRootWL(Dry.mg) 100 >100 NA 55.59% Equal Varance tTwo-Sample
10-3874-4783 Average Total Wt (Wet, mg 100. '100 NIA 55.04% Equal Variance tTwo-Sample
09-540-8099 Average ToW Wt (Dry. mg) 100 ' 100 N/A 45.41% Equal Variance I Two-Sample

000492-101-1



Page 2 of 3
Report Date: 18 Ju-06 3:18 PM
Test Unk 04.82532299/B54207p5sCETIS Test Summary

CEUS 01..2revI
-88-

Approval:

% Germination Summary

Cone-%e ControlType Reps Mean Minimum Maximum SE SD CV
0 Artifdal SoIl/S 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.76000 0.40000 1.00000 0.11662 0.26077 3431%

Average Height (mm) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Art ie SOUS 5 45.68 36.700 55.8 3.3595 7.5344 16.49%
100 5 41.47 28.5 54 4.1819 9.3510 22.55%

Average Length (mm) Summary

Cone-/, Control Type Reps Mean Minimum Maximum SE SD CV
0 Artiicial SolbS 5 124.62 89.800 153.2 12.597 28.157 22.60%
100 5 80.92 64 102.7 .338 14.23 17.59%

Average AG Wt (Wet, mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial SolS 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 5 76.858 32.385 123.58 14.88 33.272 43.29%

Average AG Wt (Dry, mg) Summary

Cone-% ControlType Reps Mean Minimum Maximum SE SD CV
0 ArtifcialSoil/S 5 12.351 7.9275 19276 2.1347 4.7733 38.65%
100 5 14.659 10.505 19.105 1.6121 3.6047 24.59%

Average Root Wt. (Wet, mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE So CV
0 Artincial SoSS 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 123.91 37.985 226.38 30.793 68.855 55.57%

Average Root W. (Dry, mg) Summary

Con-% ControlType Reps Mean Minknum Maximum SE SD CV
0 Artificial SoIlS 5 7.8666 3.78 14.108 1639 4.1678 52.98%
100 5 9.1010 6A65 13.887 1.4338 32061 3523%

Average Total Wt (Wet mg) Summary

Cone-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Aricial So/S 5 177.14 93.113 240.86 25.085 58.331 32.93%
100 5 200.76 70.37 349.96 45.485 101.71 50.66%

Average Total Wt (Dry. mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arfiial SoIL'S 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 23.78 17.060 3.992 2.9736 6.6492 27.98%

AnalysL: a-OOD-092-101-1



CETIS Test Summary
Page3of 3

Report Date: 18Ju063:ISPM

Test Unic 04-826329981542D7pe8

CEism vI.1.2nM Analyt V1 A pp v : - 89 -

% Germination Detail

Conc-A ControlType Rep I Rep 2 ' Rep 3 Rep 4 Rep 5
0 ArtiScha SoWS 1.00000 1.00000 1.00000 0.60000 080000
100 0.80000 1.00000 0.40000 1.00000 0.60000

Average Height (mm) Detall

Cono-% Control Type RepS Rep 2 Rep 3 Rep 4 Rep 5
0 Artilidia SoWS 50.0 41.8 55.8 36.7000 43.5
100 43.25 37.6 2.5 44 54

Average Length (mm) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artiteal SoliS 13.800 142 153.2 99.3000 89.8000
100 84.3000 75.4000 64 782 102.7

Average AG Wt (Wet, m g) Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Arical So/S 672900 55.1900 82338 73.2233 41.4750
100 123.580 62.9080 32.3850 81.212 84.1934

Average AG WI (Dry, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal SoWS 15.1720 10.552 19.276 &.8286 7.92751
100 10.105 11.344 10.5950 16.5740 15.6767

Average Root WL (Wet, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep A Rep 5
0 ArtifcIal SoilS 143.362 140.624 158.524 72.0233 51.6375
100 226.3=2 97.668 37.985 141.882 115.61

Average Root WL (Dry, mg) Detail

Cone-% ControlType Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIlS 8.75601 .39399 14.108 3.77999 4.295
100 13.8875 6.68201 6.465 10.574 7.5966

Average Total Wt (Wet, me) Deta

Conc.% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artficial SoWS 210.552 195.814 240.862 145.247 93.1125
100 349.963 160.578 70.37 223.094 199.803

Average Total Wt (Dry, mg) Detail

Cono-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 ArtifIcial SoilS 23.9280 15.945 33.384 12.8068 12.2225
100 32.9925 18.0260 17.0801 27.448 23.2733

000-M9-101-1



Comparlsons Page 1 of 9
Report Date: 18JuM-043:14PM
Analysis; 07-1883.8343/1154207ps8CETIS Analysis Detail

Plant Bioassay - Chronic CH2M HI!

Endpoint Analysis ype Sample link Control Link Date Analyzed Version
% Germination Comparison 04-8263-2299 O4-8263-2299 18 Jul-06 3:14 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 29.15%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD DeCIson(0.05)

ArtifcialSoll/SedI 100 0.83103 1.85955 0.2150 029562 Non-SignifcantEffect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P.Value Decision(.05)
Between 0.0436344 0.043634 1 0.69 0.43008 Non-Significant Effect
Error 0.5054631 0.063183 8
Total 0.54909750 0.1068173 9

ANOVA Assumptions
Atntbute Test Statistic Critical P-Valu Declslon(0.01)
Variances Variance Ratio F 1.98770 23.15450 0.52822 Equal Variances
Distrblon Shapkro-Wilk W 0.90703 0.26121 Normal Distbulon :

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maxirnmu SD
0 Artificial Soil/S 5 0.88000 0.60000 1.00000 0.17889 120581 0.88808 1.34528 0.2035
100 5 0.76000 0.40000 1.00000 026077 1.07370 0.68472 1.34528 0.28946

Graphics
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Comparisons: Page1 of I
Report Date: 18JM6 3:18 PM
An.lysis: 05.9065-5186M154207pS8CETIS Analysis Detail

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
Average Height (mm) Comparson 04-8263-2299 04-8263-2299 l8Jul-06318PM CETlSv.I2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VarianceItTwo-Sample C>T Untransformed 100 >100 1 [WA 21.88%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DOecIsion(0.05)
Artficial Soll/Sedl 100 0.78392 1.85955 0.2278 9.98662 Non-Signftcant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(O.05)
Between 44.31025 44.31025 1 0.61 0.45567 Non-Significant Effect
Error 578.836 72.1045 a
Total 621.146244 116A1475 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.54037 2115450 0.68574 Equal Variances

Distribution Shapiro-WIIkW 0.97736. 0.94947 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artifidal SaWVS 5 45.68 36.7 55. 7.5344
100 5 41.47 28.5 54 9.3510

Graphics

a .2.0 -L5 -e -as 0.0 0' 1: o 2.
ConK-% MNanUt

-91-
Approval:CETIS v1.1.2revI Analyst:-"""000M92-101-1



Comparisons:
Report Date:
Analysis:CETIS Anafysis Detail

Pale 3 o( 9
t8Ju-063:14PM

I-17-120855MI5420?psf

Plant Bioassay - Chronic CH2M Hilli

Endpoint Analysis Type Sample Unit Control Link Date Analyzed Version
Average Length (mm) Comparison 04.8263-2299 04-8263-2299 18JuI-063:14PM CET1SV1.1.2

Method Alt H Data flansform Zeta NOEL LOE. Toxic Units ChV PMSD
EqualVariancetTwo-Sample C>T Untransformed <100 100 NA 21.06%

Group Comparisons

Control vs Conc-% Statistic CritIcal P-Value MSD DecisIon(0.0S)
Afical SoWiSedi 100 3.09848 1.85958 0.0074 26.2435 SVgfIcant Effect

ANOVA Table

Source Sum of Squares Mean Square DP P Statistic P.Value Decdsion(0.05)
Between 4774.225 4774.225 1 9.59 0.01474 Signficant Effect
Error 398&438 497.9294 8
Total 8757.6W64 5272.1545 9

ANOVAAssumptions
Attribute Test Statistic Critical P-Value Declslon(.01)

Vaiances Variance Ratio F 3.91814 23.15450 0.21443 Equal Variances
Distribution Shapko-WIIKW 0.96138 0.80147 Normal Distributon

Data Sunmary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum . Maximum SD Meen Minimum Maximum SD
0 Ardificial SoU/S 5 124.62 89.8 153.2 28.167
100 5 80.92 64 102.7 14.23

Graphics

.1 10
.20

6 *30

0 lO0 LA .1.0 -035 Go a's L 31 ZA
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CETIS 1 v.1.2reI
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 18 Ju-06 3:14 PM
Analysis: 142807-85275154207ps8

Plant Bloassay. Chronic CH2M

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average AG WI (Wet, mg) Comparison 04-8283-2299 04-8263-2299 18 Jul-06 3:14 PM CETISv.12

Method Alt H Data Transform Zeta NOEL LeEL Toxic Units C PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 48.02%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Arncial SolWSed 100 -0.785 1.85955 0.7725 30.6833 Non-SIgnificant Efded

ANOVATabie

Source Sum of Squares Mean Square DF F Statistic P-Value DecisIon(0.05)
Between 419A125 419.4125 1 0.62 0.45508 Non-Significant Effect
Error - 5445.28 680.86 8
Total 5864.69229 1100.0725 9

ANOVA Assumptions

Attribute Test Statistic critical P-Value Decision(O.01)
Variances Variance Ratio F 4.353=2 23.15450 0.18327 Equal Vadances
Distribulon Shapiro-Wilk W 0.97222 0.91060 Normal D1SeIution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal SoWS 5 63.903 41A75 82.338 15.94
100 5 78.856 32285 123.58 33.272

Graphics

-'10

Io I

a --- -------- 
--------------

20

aE Ic -L C L A j L s
. C

eC

------------------------------------------------------------.-----------------

c- . aIs
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CETIS Anafysis Detail
Comparisons:
Report Date:
Analysis:

Page s of 9
18Jul-OS&14PM

07.3121-12219154207psB

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Anatyzed Version
Average AG Wt (Dry, mg) Comparison 04-8263-2299 048263-2299 18 Jul-08 314 PM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV - PMSD-
Equal Variance I Two-Sample C > T Untransformed 100 >100 1 NIA 40.28%

Group Comparisons
Control vs Con-% Statistic Critical P-Value MSD Decislon(0.05)
Artficial So/Sedl 100 -8628 1.85955 0.7933 4.97430 Non-Signitcent Effect

ANOVA Table
Source Sum of Squares Mean Square DP P Statistic P-Value Dacialon(.05)
Between 13.31844 13.31844 1 0.74 0.41334 Non-SignifIcant Effect
Error 143.1132 17.88915 8
Total 15&431646 31.207592 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declsion(0.01)
VadaIces Variance Ratio F 1.75351 23.15450 0.59977 EqualVarances
DisbbuUoon Shapho-Wik W 0.91217 0.29621 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoilS 5-. 12.351 7.9275 19276 4.7133
100 5- 14.659 10.595 19.105 3.6047

Graphics

.'Ia 2. . -L 03 as 3' IC t'
COMO- Iarlf

CETISm v1.1.2rev n
-94-

AppvaAnatyst000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page of 9
16 Jul063:14 PM

01-1999-889318154207psB

Plant Bloassay -Chronlo CH2N Hilt

Endpoint Analysis Type Sample Unk Control Unit Date Analyzed Version
Average Root WL (Wet. mg) Comparson 044263-2299 04-82632299 18 Ju-06 314 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL .OE. Toxic Units ChV PUSD
Equal Varance t Two.Sample C> T Untransformed 100 >100 1 WA 51.63%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MS0 Dedslon(0.0S)
Artificial Soil/SedI 100 -0.2844 1.85955 0.6083 69.7835 Non-Slgndficant Effect

ANOVATable

Source Sum of Squares Mean Square 0F F Statistic P-Value Decislon(0.05)
Between 284.6931 284.6931 1 0.08 0.78335 Non-SigflcantEtiect
Error 28165.79 3520.723 8
Total 28450.4782 3805.4162 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 2.06099 23.15450 0.50090 Equal Variances
Distributon Shapiro-Wilk W 0.98045 0.96755 NormalDlstbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum . Maximum SD
0 Artificial SoWS 5 11323 51.638 158.52 47.962
100 5 123.91 37.985 228.38 68.855

Graphics

1 150
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-95-
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Comparisons: Page 7 of 9
Report Date: 18 Jul-06 3:14 PM
Analysis: 11-1044-3638/B154207psBCETIS Analysis Detail

Ilant Bloassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Root WI (Dry, mg) Comparison 04-8253-2299 04-8262-2299 18 Jul-06 3:14 PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
Equal VariancetTWO-Sample C>T Uniransfbtned 100 >100 1 NIA 55.59%

Group Comparisons

Control vs Conc.% Statistic Critical P-Value MSD Declsion(0.05)
Artifcial SOWSadI 100 -0.5249 1.85955 0.6931 4.37287 Non-SIgifcent Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 3.809574 3.809574 . 1 028 0.61386 Non-Significant Effect
Error 110.5981 13.82476 8
Toal 114.407681 17.634337 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decision(O.01)

Variances Varlance Ratio F 1.60983 23.15450 0.2375 Equal Variances
Distribution Shapiro-WIIkW 0.92375 0.38925 Normal Distribution

Data Summary Original Dafa Transformed Data

Conc-% ControlType Count Mean Minimum Maximum S0 Mean Minimum Maximum SO
0 ArliIcial SoW/S 5 7.8668 3.7 14.108 4.1678
100 5 9.1010 .465 13.888 3.2061

Graphics
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CETIS Analysis Detail
Comparisons: Page of 9
Report Date: J8 JuW-6 3:14 PM

. Analysis: 10-3.74-473154207paB

Plant Bloassay - Chronic CH2M HID

Endpoint Analysis Type SampleUnk ControlUnk DateAnalyzed Version
Average Total Wt (Wet mg) Comparison 04-1263-2299 04-8263-2299 l8Ju083:I4PM CETISv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Vadance t TwoSampls C'>T Unransformed 100 >100 I N/A 55.04%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecisIon(O.05)
Artificial So/S0d 100 -0.4505 1.8955 0.6679 97.5044 Non-SignificantEffect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Docision(0.05)
Between 1395.204 1395.204 1 0.20 0.65428 NonSIgfiwcant Effect
Eiror . 54987.49 6873.436 8
Total 56382.6920 8258.6398 9

ANOVAAssumptions

Alrbute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 3.04021 23.15450 0.30692 Equal Variances
Distrution Shaplio-Wlk W 0.98099 0.97023 Normal DIstrtton

DataSummay Original Data Transfonyed Data

Conc-%- ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArzclalSo/S 5 177.14 93.113 240.86 58.331
100 - 5 200.76 70.37 349.96 101.71

Graphics

I. a

------------- --------------
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Compadsonst Page9 of 9
Report Datt 18 Jul-06 3:14 PM
Analysis: 09-9540-8099,1 54207ps8CETIS Analysis Detail

Plant Bloassay -Chronic C12M HIll

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Average Total Wt (Dry, mg) Comparison 04-8263-2299 04-8283-2299 I8Jul-083:14PM CETISvI.12

Method All H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal VariancetTwo-Sample C>T UIWransomed 100 >100 1 -NA 45A1%

Group Comparisons

Control vs Cono-% Statistic Critical P-Value MWSD Decislon(t.06)
Artificial Soll/Sedi 100 -0.7176 1.85955 0.7533 9.18014 Non-Signifcant Effect

ANOVA Table

Source Stan of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 31.37398 31.37398 1 0.51 0.49343 Non-Significant Effect
Error 487.4312 60.9289 .

Total 518.805197 92.302885 9

ANOVAAssumptlons
Attribute Test Statistic Critical P-Vafu Doctsion(0.01)
Variances Variance Ratio F 1.7527 23.15450 0.59878 Equal Variances
Distribution Shapiro-WilkW 0.91351 0.30598 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Court Mean Minimum Maximum SD Mean Minknim Maximum SD
0 ArtifcialSoWS 5 20.217 12223 33.384 8.8117
100 5 23.76 17.060 32.992 (.6491

Graphics

ccrm.% Ranklis

CETIS v1.12revl
-98-

Analyrst:_ _ Approval:0004092-101-1
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Pap I of 2
Report Date: I1B Jul-06 3:22 I'MCETIS Test Summary Test Unk: 08-16185737/8154208psB

Plant Bioassay -Chronic CH2M Hill

Test No: 04-2827-7585 Test Type: PlantChronlc Duration NIA
Start Date: 25Jan-06 Protocol: ASTME1963-2(2002) Species: Pa saniergil
Ending Date: DIO Water Source:
Setup Date: 25Jan-06 Brine:

Comments: recalculated Height and Length data July io, 2008

Sample No: 15-5450-5055 Code: B1542-08 . Client:
Sample Date: 28 Nov-05 Materla: Sol Project;
Receive Date: Source: Hanford
Sample Age: 58d Oh Station:

Comment: JLOU5. E289701

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method
08-3096-8743 % Germinallon 100 >100 NA 23.35% WUCOknRankSumTwo-Swa ..
17.4986-7382 Average AG Wt (Wet, mg) 100 >100 N/A 85.91% Equal Variance t Two-Sample
08-3301-7719 Average AG Wt (Dry. mg) 100 >100 N/A 55.97% Equal Variance t Two-Sampie
09-1519-5887 Average Root WL (Wet mg 100 >100 NA 72.60% Equal Vadricet7o-Sample
19-1974-3646 AverageRootWt.(Dry, mg) 100 . '100 NIA 52.48% Equal Variance tTwo-Sample
01-8008-0233 Average Total Wt (Wet. nm 100 '100 N/A 74.97% Equal Variance t Two-Sample
07-1829-7693 Average Total Wt (Dry, mg) 100 '100 NA 52.88% Equal Vadance tTwo-Sample

% Genmination Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoWS 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.92000 0.60000 1.00000 0.08000 0.17889 19.44%

Average AG Wt (Wet, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 AtIidalSolS 5 83.903 41475 82,338 7.1313 15.946 24.95%
100 5 7.309 16.504 172.27 28.648 64.058 81.80%

Average AG Wt (Dry, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Arificial SoNS 5 12.351 7.9275 19.278 2.1347 4.7733 38.65%
100 5 10.963 2786 19.076 3.0434 6.8052 62.08%

Average Root WL. (Wet. mg) Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 AtIficial SoilS 5 113.23 51.838 158.52 21.449 47.962 42.36%
100 5 12749 15.638 238.01 38.654 88.433 67.79%

Average Root Wt. (Dry, mg) Summary

Conc-% ControType Reps Mean Minimum Maximum SE SD CV
0 ArtifidalSoUS 5 7.8KG 3.78 14.108 1.8639 4.1678 52.98%
100 5 5.3735 1.522 8.0380 1.2063 2.6973 50.20%

Average Total Wt (Wet, ma) Summary

Cone-% Control Type Reps Mean MInimwn Maximum SE SD CV
0 Artificial SolS 5 177.14 93.113 240.88 26.086 58.331 32.93%
100 5 205.80 32.142 408.27 66.483 148.66 72.23%

Average Total Wt (Dry, mg) Summary

Cone-P/ Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SowS 5 20.217 12223 33.384 3.9407 8.8117 43.58%
100 5 16.336 4.3080 27.114 4.1865 9.3612 57.30%

-100-
000-092-101.1 CETISm vI.1.2revI Analyst Approval:



CETIS Test Summary
Page 2 of 2

Report Date: 18 JuI-06 32 PM
Test UDa 08-1616W 371154208

-101-
CETnSm v1.1.2revt

%GeminationDeaUl -

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Artifidal SoWS 1.00000 1.00000 1.00000 0.60000 0.80000
100 1.00000 1.00000 1.00000 0.60000 1.00000

Average AG Wt (Wet mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtificIal SoU/S 67,2900 55.1900 82.38 73.2233 41.4750
100 58.13 16.504 112.862 31.7833 172.268

Average AG Wt (Dry, mg) Detail

Conc-% Control Type Rep t Rep 2 Rep 3 Rep 4 Rep 5
0 Arncial oWS 15.1720 .10.552 19276 8.82660 7.9251
100 10.402 2.786 16.3760 6.17334 19.0760

Average Root WL (Wet mg)DoeD

Conc-% Control Type Repi Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SolWS 143.362 140.624 158.524 72.0233 51.6375
100 92.7300 15.638 189.334 10.767 238.006

Avernge Root WL (Dry, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rip 5
0 AriincIal SouVS 8.75601 8.39399 14.IGS 3.77999 4.295
100 4.33401 1.522 7.83000 5.14333 8.03800

Average Total W (Wet mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 3
0 Artificial Sol/S 210.652 195.814 240.862 145.247 9.1125
100 150.88 32.142 302.198 135.550 408.274

Average Total Wt (Dry, mg) Detail

Cone-% Control Typo Rep i Rep 2 Rep3 Rep 4 Rep 5
0 Artfial Soil/S 23.9280 18.946 33.384 12.6068 12.2225
100 14.7360 4.30801 24.2060 11.3167 27.1140

mmyst-1=-000-M92-01-1



Comparisons: Page Iof 7
Report Data: 18 Jul.06 322 PM
Analysis: 08-3098.874318154208ps8CETIS Analysis Detail

Plant Bloassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
% Germination Comparison 08-1618-5737 08-1616-5737 18 Jul-06 3:22 PM CETlSvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMISD
Wilcoxon Rank Sum Two-Sample C> T Rank 100 >100 1 N/A 23.35%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value Ties Dectslon(0.05)
Artiodi Soil/Sed 100 29.5 0.5794 3 Non-Signiwknt Effect

ANOVATabl*

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0056705 0.005071 1 0.13 0.72399 Non-SIgnificant Effect
Eror 0.3390172 0.042377 8
Total 0.34468800 0.0480479 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(O.01)
Variances Variance Ratio F 1.00963 2115450 0.99281 Equal Variances
DIsinbuflon Shapro-WIk W 0.71659 0.00140 Non-normal Disitbion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum S0 Mean Minimum Maximn 80
0 Artficial SOWS 5 0.08000 0.60000 1.00000 0.17889 5.10000 1.50000 7.00000 2.5518
100 5 0.92000 0.60000 1.00000 0.17889 5.90000 1.50000 7.00000 2.45967

Graphics

--------------- - - - -Li
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CETIS Analysis Detail
Compadsons: Page2cf7
Report Date: 18 JuOO 3:22 PM
Analysis: 1-4988-r7M32/154208ps8

Plant oassay - Chronic CH2M Hill

Endpoint Analyals Type Sample Link Control Unk Date Analyzed Version
Average AG Wt (Wet, mg) Comparison 08-1616-5737 08-1616-5737 18 Jul-06 322 PM CETISvI.1.2

Method Alt H DataTransform Zeta NOEL .OEL Toxic Units Chv PMSD
Equal VariancetTwo-Sample C>T Untranaformed 100 >100 1 N/A 85.91%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MD Decaiton(0.05)
Artificial SolSedI 100 -0A88 1.85955 0.680? 54.8976 Non-Sgnillcent Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between 518.847 518.847 1 0.24 0.63866 Non-SIgnificent Effect
Error 17431.01 2178.877 8
Total 17949.607 2697.7238 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Deelslon(0.01)
Variances Variance Ratio F 16.13761 23.15450 0.01963 Equal Variance
Dsbution Shaplro-Wdk W 0.9324 0.70689 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Moan Minimum Maximum SD Mean Minimum Maximum SO
0 ArtilclaI SoilS 5 63.903 41.475 82.338 15.948
100 5 78.309 16.504 17227 64.08

Graphics
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Comparisons: Page 3of 7
Report Date: 1B JuA-e 3:22 PM
Analysis: 0-3301-77198154208ps8CETIS Analysis Detail

Plant Bloaasay. Chronic CH2M Hill

Endpoint Analysis Type Sample Uink Control Uink Date Analyzed Version
Average AG Wt (DrY, mg) Compadson 08-1616-5737 08-1616-5737 l8Ju.063:22PM CETISvI.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-Sample C>T Unkmnslormed 100 >100 1 - N/A 55.97%

Group Comparlsons

Control vs Cone.% Statistic Critical P-Value MSD Decsion(0.05)
Artficial SoWSed 100 0.37342 1.85958 0.353 6.91285 Non-SIgNiicant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decdslon(0.05)
Between 4.817486 4.817488 1 0.14 0.71853 Non-SWgNfcant Effect
Error 27.3788 34.54735 8
Total 281.19627 39.364834 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decsion(0.01)

Variances Variance Ratio F 203252 23.15450 0.50901 EqualVariances
Distributon Shapro-Wk W 0.4217 0.57742 Normal Dlslbution

Data Summary Original Data Transformed beta

Conc-% ControlType Count Meat Minimum Maximum SD Mean Minknum Maximum SD
0 Artficial SOWS 5 12.351 7.9275 . 19.276 4.7733
100 5 10.963 2.785 19.076 6.8082

Graphics I
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CETIS Analysis Detail
Comparisons: . Pag 4 of 7
Report Date: 18 Jul-08 3:22 PM
Analysis: 09-1519-588718154208p5s

Plant Bloassay . Chronic CH2M Hil

Endpoint AnalysIs Type Sample ink Control Unk Date Analyzed Version
Average Root W. (Wet, mg) Compadson 08-1616-737 08-161-5737 18Jul-06 3:22PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVariancetTwo-Sample C'T Untransformed 100 >100 1 N/A 72.60%

Group Comparisons

Control Vs Conc-. Statistic Critical P-Value MSD Docision(0.05)
Artificial SoiTSed 100 43226 .85955 0.6224 82.2037 Non-Signifiuant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 508.4237 508.4237 1 0.10 0.75527 Non-Signtficant Effect
Eror 39083.88 4885.484 a
Total .39592.2987 5393.9081 9

ANOVA Assmptions

Attribute Test Statistic Critical P-Value DecISIon(0.01)
Variances Variance Ratio P 324754 23.15450 0.2037 Equal Variances
Distribution Shaplro-W kW 0.97884 0.9587 Normal Disttution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maxmum SD
0 ArtificialSoJS 5 113.23 51.638 158.52 47.92
100 5 127.49 1.638 236.01 86.433

Graphics

a1

S------------- --------------
.*

a 100 S o T
COW%

Analyst .- . Approval: -105-
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CETIS Analysis Detail
Comparisons: Page 5 of 7
Report Date: 18 Jul-08 3:22 PM
An.ysIs 19.1974-36/8154208pS

Plantloassay. Chronic CH2MHIM

Endpoint Analysis Type Sample Unit Control Unk Date Analyzed Version
Average Root Wt. (Dry, mg) Comparison 08-1616-5737 08-1616.5737 18 Jul-06 3:22 PM CETISvl.12

M Alt H Data Transform Zeta NOE. LOEL ToxicUnits ChV PMSD
Equal Vartnos t Two-Sample C > T Untransformed 100 >100 I NIA 52.48%

Group ComparIsonS
Control vs Conc-% Statistic critical P-Value MSW Decislon(0.05)
ArbcIal-SoVSed 100 1.12295 1.85955 0.1470 4.1285 Non-Slignicant Effect

ANOVA Table
Source Sum of Squares Mean Square OP F Statistic P-Value DeclsIon(0.05)
Between 15.53922 15.53922 1 1.26 0.29403 Non-Slgnftcnt Eflect
Enmr 9858252 12.32281 8
Total 114.121741 27.862037 9

AHOVAAssumptilons

Attribute Test Statistic Critical P-Value Dectlson(O.01)

Variances Variance Ratio P 2.38753 23.15450 0A1996 Equal Variances
Disbution Shapkn.Wik W 0.94036 0.55702 Normal Disfbution

Data Summary - Original Data Transformed Data

Conc.% Control Type Count Mean Minimum MaxImum SD Mean Minimun Maximum SD
0 ArifidalISoiIS 5 7.8666 3.78 14.108 4.1678
100 5 5.3735 1.522 8.038 26973

Graphics
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CETIS Analysis Detail
Comparlsons: * Page6ot7
Report Date: 18Jul-063:22PM
Analysis: 01-8008-0233I8154208psB

Plant Bloassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Total Wt (Wet, mg) Comparison 08161-5737 08-1616-5737 1BJul-06322PM CETlSvI.1.2

Method Alt H bats Transform Zeta INOEL LOEL Toxic Units ChV PMSO

Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 NIA 74.97%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decsion(0.05)
Artificial SOSed 100 -0.4014 1.85985 0.6507 132.804 Non-SIgnIIt Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Doecision(0.05)
Between 2054.485 2054.488 1 0.16 0.69863 Non-SIgnificant Effect
Error 102008.6 12751.07 8
Total 104063.043 14805.568 9

ANDVA Assumptions

Attribute Test Statistlc Critical P.Valuo Declsion(0.01)
Variances Variance Ratio F - 6.49508 23.15450 0.09731 Equal Varianoes
Distribution Shaphro-Wik W 0.98356 D.98135 Normal Disktribn

Data Summary OrigInal Data Transformed Data

Conc.% ControlType Count Mean Minimum Maximum SD Mean Minikrn Maximum SD
0 Artificial SoHiS 5 177.14 93.113 240.86 58.331
100 5 205.80 32.142 408.27 148.66

Graphics -
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CETIS Analysis Detail
Comparsons: Pag7o 7
ReportDate: 18 Ju- 3:22 PM
Analysis: 07-18294793/B1542 08ps

[Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Unit Control Link Date Analyzed Version
Average Total Wt (fty. mg) Compauison 08-1618-8737 08-1618-5737 18Jul-06 322 PM CETISvI.1.2

Method AltH Data Transform Zeta NOEL .OEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untraslormed 100 >OO I N/A 52.88%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial SoIJSedI 100 0.67508 1.859M8 02593 10.6913 Noi-Sglnificant Effect

ANOVATable

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 37.66095 37.66095 1 0.46 0.51866 Non-Signfcant Effect
Error 681.1147 82.83934 8
Total 69.7757 120.3003 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratlo F 1.12860 23.15450 0.90949 Equal Variances
Distrution Shapiro-WIlkW 0.94792 0.64396 Nocma! Distribution

Data Summary Original Data Transformed Data

Con-. ControlType Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Artificial SoWS 5 20.217 12.223 33.354 8.8117
100 5 16.336 4.3080 27.114 9.3612

Graphics
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-CETIS Test Summary
Page 1 of 3

Report Date: 18 Jul-08 3:46 PM
Test Un a 084326-8028/1542099sB

CETS"' v.1.2revl Analyst: 2 Appmval:

Plant Bioassay - Chronic CH2M Hid!

TestNo: 08-0327-1621 TestType: PlantChronlo Duration: N/A
Start Date: 25Jan-O Protocol: ASTME1963-02(2002) Specks: Po asndbetgi
Ending Date: Di Wate Source:
Setup Date: 25 Jan-08 Brin:

Comments: recalculated Height and Length data July 1 % 2008

Sample No: 07-3184-0122 Code: B1542-09 Client:
SampleDate: 06Dec-05 Material: Sol Project:
Receive Date: Source: Hatord
Samnpl Age: 50d Oh Station:

Comments: J100T9, E295301

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
03-9052-5158 %Germinaion C100 100 N/A 18.38% Equal VarianceITwo-Sample
02-7014-0591 Average Hielght (mm) 100 >100 N/A 18.77% Equal Variance t Two-Sample
02-3798-4672 Average Length (mm) i100 100 NA 20.14% Equal VariancetTwo-Sample
17-32040544 AverageAGWt (Wetim) 100 >100 N/A 40.33% EqualVadanoetTwo-Sample
05-2477-1090 Average AG Wt (Dry. mg) 100 > 100 N/A 42.47% Equal Variance t Two-Sample
04-2228-1027 Average Root Wt. (Wet mg 100 >100 NA 45.20% Equal VariancetTwo-Sample
03-5331-7481 Average Root W (fy, mg) 100 >100 WA 48.68% EqualVaance ITwo-Sample
08-4830-6917 AverageTotalWt (Wetmg 100 >100 N/A 4021% Equal Vadance tTw-Sample
04-0188-910 Average Total Wt (Dry. mg) 100 >100 NWA 43.16% Equal Vaiance t Two-Sample

0004=2-101.1



CETIS Test Summary

CETISm v1.12revI

Report Date:
Tes Link

Page 2 of 3
18 JuI-06 :46 PM

064320.402J8154209psO

-111-
Analyst2=_ Approwa:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximm SE SD CV
0 Artifici SoWS 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.48000 0.40000 0.60000 0.04899 0.10954 22.82%

Average Height (mm) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artfidal SoiI/S 5 45.68 36.700 - 55.8 3.395 7.5344 16A9%
100 5 37.88 32.5 50 3.1487 7.0408 18.60%

Average Length (") Summary
Conc-% ControlType Reps Mean . Minimum Maximum SE SD CV
0 Artifidal Sol/S 5 124.62 89.800 153.2 12.597 28.167 22.60%
100 5 85.160 70 98 . 4.8488 10.842 12.73%

Avenge AG Wt (Wet mg).Summny
Conc-% Control ype Reps Mean Minnum Maximum SE SD CV
0 ArificdalSoilS 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 5 51.001 19.99 73.76 11.883 28.571 52.10%

Avenge AG Wt (Dry, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE So CV
0 ArtificiaISoW/S 5 12.351 7.9275 - 19276 2.1347 4.7733 . 38.65%
100 5 8.6617 3.7850 12.067 1.8430 4.1225 47.59%

Average Root WL (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Atifdal So/S 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 90.707 51.115 145.1 17.251 38.574 42.53%

Average Root WL (Dry, mg) Summary

Conc-% ControlType Reps Mean Minimum .Maximum SE SD CV
0 Artificial SOWS 5 7.8665 3.78 14.108 1.8639 4.1678 52.98%
100 5 5.059 3.27 8.265 0.8758 1.9584 38.71%

Average Total Wt (Wet mi) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial SoWS 5 177.14 93.113 240.80 26.086 58.331 32.93%
100 5 141.71 75.185 213.39 28.05 62.721 4426%

Avenge Total Wt (Dry, mg) Summary

Cono-% ControlType Reps Mean Minimum Maximum SE So CV
0 ArificalSoIl/S 5 20217 12.223 33.384 3.9407 8.8117 43.58%
100 5 13.721 7.5450 20.11 2.5474 5.6962 41.52%

000-092-101-1



CETIS Test Summary Report Date:
Test Un

CETISnI vl.1.2revI -

Page 3 of 3
18 Jul-IO 3:4 PM

0$-6328O0M8rI1542D9psB

-112-
Mrabt; Appal

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artfinal Soi/S 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.40000 0.80000 0.80300 0.40000 0.40000

Average Height (mm) Detail

Cone-.% ControlType RepI Rep2 Rep3 Rep4 RepS
0 Articial SoIl/S 50.6 41.8 55.8 36.7000 43.5
100 33.5 38.3 37 50 32.5

Average Length (mm) Detail

Conc-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artlficai olWS 138.800 142 153.2 993000 89.8000
100 88.5 90.3000 79 98 70

Average AG Wt (Wet mg) Detail

Cone-% Control-Type RepI Rep2 Rep3 Rep4 Rep5
0 Artindail SoaS 67.2900 55.1900 8.338 73.2233 41A750
100 1.99 73.76 6.8867 68.3 24.0700

Average AG Wt (Dry, mg) Detail

Cone-%l Control Type Rep i Rep 2 Rep3 Rep 4 Rep 5
0 Artifidal Sod/S 15.1720 10.582 19.275 8.826S 7.92751
100 3.78500 12.0887 11.0467 11.8450 4.56500

Average Root WL (Wet, mg) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 143.362 140.624 158.524 72.0233 51.6375
100 55.9 98.0133 103.41 145.095 51.115

Average Root WL. (Dry, mg) Detail

Cone-% ControlType Repi Rep2 Rep3 Rep 4 Rep5
0 Arlindidal SOS 8.75601 8.39399 14.108 3.77999 4295.
100 3.75998 4.71000 5.29 826498 3.26999

Average Total Wt (Wet, mi) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArfllcWa Soi/S 210.652 198.814 240.862 145.247 93.1125
100 75.89 171.773 172.297 213.395 75.185

Average Total Wt (Dry, mg) Detail

Conc-% ControlType Rep Rep 2 Rep3 Rep 4 RepS
0 Arfical Sol/S 23.9280 18.948 33.384 12.6068 12222'
100 7.54501 18.7787 16.3368 20.11 7.83502

00W-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Pag I of 9
18 Jul-06 3:46 PMI

039052-515819154209Pe8

Plant Bioassay- Chronic CH2m Hill

Endpoint AnalysisType Sample Unik ControlUnk Date Analyzed Version
% Germinatton Comparison 066326M028 0643264028 8Jul-063:46PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVariancetTwo-Sanple C>T. Angar(Corrected) <100 100 WA 18.38%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dwclsion(0.05)
Alfidj So/Sedl 100 4.21032 1.85955 0.0015 0.19458 Signiicant Effect

ANVA Table

Source Sum of Squares Mean Square OF F StatistIc P-Value Declsion(0.05)
Between 0.4852164 0.485216 1 17.73 0.00295 Signfcant Effect
Error 02189753 0.027372 8
Total 0.0419164 0.5125883 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 3.5006 2315450 0.25233 Equal Variances
Distribution Shapiro-WlkW 0.81229 0.02044 NormalDistribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artifidal SoIS 5 0.88000 0.60000 1.00000 0.1789 120581 0.88608 1.34528 0.20635
100 5 0.48000 0.40000 .MOC0 0.10954 0.76526 0.68472 0.88608 0.11029

Graphics
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CETIS Analysis Detail
Compaudsons; Page 2 of 9
Report Date: 18JuL-06 3:46 PM
Analysis: 02-7014-O50l/BlS42D9psB

Plant Bioassay-Chronic " CH2M Hill

Endpoint Analysis Type Sample Unk Control Uink Date Analyzed Version
Average Height (mm) Comperson 06-0326-6028 064326-0028 18 J0i6 3:46 PM CETISv1.1.2

Method All N Data Transform Zeta NOEL LOEL Toxic Units ChV P3SD
Equal Vadance t Twoample C> T Unbransfomed 100 >100 1 N/A 18.7%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decdsion(.05)
Artificlal Soil/Sedi 100 1.69568 1.85955 0.0642 B.57572 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value Decislon(0.05)
Between 152.881 152.881 1 2.88 0.12839 Non-SIgnlicant Effect
Error 425.36 53.16999 8
Total 578.240936 208.05098 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Ratio F 1.14512 23.15450 0.89868 Equal Variances
Distrution Shapiro-Wlc W 0.80260 0.23393 Normal Disfrlbulon

Data Summary Original Data Transformed Data

Conc% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoULS 5 45.68 35.7 55.8 7.5344
100 5 37.86 32.5 .. 50 7.0408

Graphics
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CETIS Analysis Detail
Comparisons: Pago3ol 9-
Report Date: lSJj4"3:46PM
Analysis: 02-3798-487216154209ps8

Plant Btoassay - Chronio CH2M Hill

Endpoint Analysis Type . Sample Link Control Link Date Analyzed Version
Average Length (mm) Comparison 0.p-326-6028 064328-4028 8Jul-063:46PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample 0> T Untransforned <100 100 N/A 20.14%

Group Comparisons

Control vs Conc-% StatisUc Critical P-Value MSD Decsioln(.05)
Artificial Soll/Sedl 100 2.92349 1.85955 0.0098- 25.0994 Sigcant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decwslon(.05)
Between 3892.729 3892.729 1 8.55 0.01919 Significant Effect
Error 3643.699 455.4624 8
Total 7536.42847 4348.1914 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declsion(.1)

Varances Valance Ratio F 6.74906 23.14450 0.09132 Equal Variances
Distribution Shapko-Wilk W 0.95907 0.77517 Normal DistribuSn

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maxhwnn SD
0 Artifcial SOI/S 5 124.62 89.8 153.2 2.167
100 5 85.160 70 98 10.842

Graphics
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date! 18 Jul-083:48 PM
Analysis: 17.3204-0544/8154209ps8

Plant Bioassay - Chronic C2m Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average AG Wt (We, mg) Comparison 0643264028 06-4326-028 18 Jul-08 3:48 PM CETISv1.1.2

Method Aft H Data Transform Zata NOEL LOEL Toxic Units ChV PMSD
Equal Vadanoe t Two-Sample C>T Untransformed 100 >100 I N/A 40.33%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artiicial Soil/Sed! 100 0.93097 1.85955 0.1896 25.7707 Non-Signficant Efact

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declson(0.05)
Between 416.1495 416.1495 1 0.87 0.37911 Non-Signifioant Effect
Error 3841.203 400.1504 8
Total 4257.35239 896.29987 9

ANOVAAssumptlons
Attribute Test Statistic Critical P-Value DecisIon(0.01)
Variances Vaiance Ratio F 2.77655 23.15450 0.34643 Equal Vadances
DisrtbutiOn Shapiro-WilkW 0.87112 0.10300 Normal Disebution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artificial SolJS 5 63.903 41.475 82338 15.946
100 5 51.001 19.99 73.76 26.571

Graphics
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Comparisons: Page Sof 9
Report Date: 18 J-aC 3:48 PM
Analysis: 05-2477-1090C/154ZD9PsBCETIS Analysis Detail

Plant Bioassay -Chronic CH2M Mill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version

Average AG Wt (Ory, mg) Comparison 06-0326-6028 06-6326.6028 18 JuL-06 3:48 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOE. LOEL ToxicUnits ChV PMSO

Equal Varianca tTwo4ample C'-T Untransfonmed 100 >100 1 N/A 42.47%

Group Comparisons

Control vs Conc% Statistic Critical P-Value MSD Decsion(O0.05)
Artificial Soil/Sed 100 1.30792 1.85955 0.1136 5.24509 Non-Signifknt Effect.

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P.Value Declslon(0.05)
Between 34.02485 34.02485 1 1.71 022723 Non-SignIficant Efect
Eiror 159.11 19.88983 8
Total 193.143456 53.14675 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value DecisIon(0.01)

Variances Variance Rato F 1.34068 23.15450 0.78323 EqualVariances

Distrbu5on Shapiro-Wik W 0.88302 0.14132 Normal Distibution

Data Summary Original Data Transformed Data

Conc-%e Control Type Count Mean Minimum Maximum SD Mean Minbnum Maximum SD
0 Artificial SoIWS 5 .12351 7.9275 19.278 4.7733
100 5 8.6617 3.7850 12.067 4.1225

Graphics
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Comparisons: Page 6 of 9
Report Date: 18 Jui-6 3:46 PM
Analysis: 04-2228-1027/9154209psSCETIS Analysis Detail

Plant Bioassay - Chronic - CH2M HIN

Endpoint Analysis Type SampleUnk Control Unk DateAnalyzed Version

Average Root WL (Wet, mg) Comparison 0043284028 06-8326-6028 18 JutkO 3:46 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL. Toxic Units ChV PMSD

Equal Vaiance tiTwo-Sample C)T Untransformed 100 >100 .1 IA 4520%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecIsion(0.05)

Artfidcal SolSed 100 0.81841 1.85955 02184 51.1858 Non-Sgnifkant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)

Between 1268.721 1268.721 1 0.67 0.43682 Non-SignifIcant Effect

Error 15153.4 1894.175 8
Total 16422.1190 3162.8954 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decsion(O.01)

Variances Variance Rato F 1.54599 23.15450 0.68325 Equal Variances

Distrbution Shapiro-Wilk W 0.91570 0.32247 NormallDlstibuon

Dat Summary Orlginal Data imansformed Data

Cone-% ControlType Count Mean Minimum Maximum SO Mean Minimum Maximum SO
0 Arifical SoILS 5 113.23 51.638 158.52 47.962

100 5 90.707' 51.115 145.1 38.574

Graphics
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 18Jul-06 3;4PM
Anal ar : 03-5331.7481J8154209psS

Plant Bloassay-Chronic CH2M Hill

Endpoint Analysis Type SampleUnk ControlUi DateAnalyzed Version
Average Root WL (Dry. mg) Comparison 06-4326-6028 06-6326-6028 18Ju-063:48PM CETSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Chv PMO

Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 NA 48.68%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Sol/Sedl 100 1.38331 1.85955 0.1050 3.82955 Non-S*Minicant Effect

ANOVATable

Source Sum of Squares Mean Square DF F StatistIc P-Value Declsion(0.05)
Between 19.70663 19.70663 1 1.86 0.20991 Non-Sgnfcant Effect
Effor 84.82246 10.60281 8
Total 104.529087 30.309438 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Docison(O.01)
Variances Variance Ratio F 4.52895 23.15450. 0.17261 . EqualVariances
DisItbulon Shapiro-Wilk W 0.94997 0.66819 Normal Ds1bbUon

Data Summary Original Data Transformed Data

Conc-. ControlType Count Mean Minirnum Maximum SD Mean Minirnum Maxlimum SD
0 Articial SOWS 5 7.868 3.78 14.108 4.1678
100 5 5.059 3.27 8.265 1.9584

Graphics

I-.

a to -21 - -s " s .'s il
caai-% Rankftl

CET1Sw'v1..2revl Anwt- 3- -119-
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Comparisons: Page of 9
Report Date: 18 Jul-08 3:48 PM
Analysis: 08-4830-6917/8154209psBCETIS Analysis Detail

Plant Bioassay-Chronic CH2MHill

Erldpoint Analysis Type Sample Link Control Unk Date Analyzed Version

Average ToaltW (We, mg) ComparIson 08-8326-8028 06-8326.6028 8Jul-063:468PM CETISvl.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-SamPle C>T Untransformed 100 >100 1 NIA 40.21%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD D*cislon(0.05)

Artifcal SoWSedi 100 0.92492 1.8555 0.1910 712307 No-rinIficant Ffed

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 3138.11 3138.11 1 0.86 0.38206. Non-SignIficant Effect

Error 29346.01 3688.251 8
Total 32484.1157 6806.3808 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIslon(0.01)

Variances Vadanoe Ratio F 1.15620 23.15450 0.89153 Equal Variances
Distribuion Shapiro-Wilk W . 0.8991 0.16917 Normal Disrbution

DaaSummary Original Data Transformed Data

Conc-%e Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SO
0 Artifical So=l/ 5 177.14 93.113 240.88 58.331
100 5 141.71 75.185 213A W2.721

Graphics

VI -

if* *
2D

0 ------------- -------- ------

-6-I Si
b1I

S10- -IA I3 U LI Lb
COM-. mftnM

CETIS" vl.1.2revI '- -120-Analyst Approval:O00-092101-1



CETIS Analysis Detail
Comparlsons:
Report Date:
Analysis:

- Page 9 of 9
18 Jul08 3:46 PM

04.018-891019154209psB
Plant Bioassay. Chronic CH2M HID

Endpoint AnalysisType Somple Link ControlUnk DateAnalyzed Version
Avge Total Wt (Dr5 mg) Comparison 08-8326-0S28 06-328-8028 18Ju083:48PM CETISv1..2

Method All H Data Transfonm Zeta NOEL LOEL Toxic Units ChV PMSO
Equal Variance t Two-Sample C >T Untransfomed 100 >-100 1 N/A 43.16%

Group Comparisons

Control vs Con-% Statistic Critical P-Value MSO DecIsion(0.05)
ArNItcIal SoWSod 100 1.38453 1.85955 0.1018 8.72574 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 105.52 105.52 1 1.92 0.20359 Non-SgnficantEffect
Error 440.3715 55.04844 8
Total 545.891441 160.50839 9

ANOVAAssumptions
Attribute Test Statistic critical P-Value Dectalon(O.01)
Variances Vartance Ratio F 2.39308 23.15450 0.41876 Equal Variances
Distribution Shapro-WIlk W 0.91918 0.35017 Normal DISribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum So
0 Artifcial SoilVS 5 20.217 12.223 33.384 &8117
100 5 13.721 7.5450 20.11 5.6962

Graphics

1 15

'I --------------
n O .3 -1.9 4I5 4 O' 's 's LO.

Cone-% Rankits

-121-AneAlysZ: - Approva .CETISnO 0.1.2reAt000-092-101-1



APPENDIX B
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'-'Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-3 I* I If I
ector Couamny Contact Telephone No. Protect Coordinator
COLLOM JOANKESSNER 375-ea8 KESSNERJH PrIcCode 8L DalaToraround

Proect DesianAtion Samolin Location . SAFN. AlrQuality [1 45Days
100 &300 Are Component ofthe RCBRA - Incremenal So 600-131 RC-031

Ice Chest No. Field Loebook No. MdhodofShipment
EL-1596 BESAcis6520 Mto fSimn

Shinned To Ollsite Pronertv No. Bill of LmdID/Air Bill No.
CH2MHLL A060151

POSSIBLE SAMPLE HAZARDS-EMARS

Special Handling and/or Storage T-- - Conuamer

,NcwE No.ofCoutaIner(s) -

V9hime Io. b

Spm To",k

SAMPLE ANALYSIS W-

ASTM E2172

Sample No. Matrix * Sample Date SaIpMIcTimoi. -4 t

Awy- T 144 SOiL 10-31-OS I 35
4ieewe- SOIL

.id69WI- SOIL - -

mit SOIL - -

J10BW+- SOIL
snPEaM si.nt Nazmes spECuAL TUCIONS Matrix*

DaddDar" - Bybstda 
(I) P.) SizeC --yo

ReednuWs 5 hby .I0dbI -JSL% Acnk. * 5U: IC A.idoot-IOM nerds Sol"

5ih"o .ymi 3-d fm. DLaO - -Rectived Byctreda IR paw

ReInbuisk4dSy/Rcnoved Fm Damlawim Remeined BySWWr Is Dawrimn

Rxliattiamd By/Rewoved FmrA Dute/rin Received B)4lImdr to iWW -

LABORATORy Recivod~y 'fTide Deuarilm

SECTION
1 ALSAMPLE DksoniM-1-d - DiP"WB -

a rSmTON .

SEE-011 (0/2VM205) .



ashington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-4 Fav. j of £

tor ComoanY Contact Telcoboce No. Frolect Coordinator
}- COLLOM JOAN KESSNER 37S-4685 KESSNER, .I Price Code 8L DataTornarcuad

rolect De.ienation Samoline LocatIon SARN1o. Air.Qualty 45 Days
100 & 300 Area Component of the RCBRA -Incrementul'So PT 23 RC-051

Ice Chest No. Field Logbook No. COA Method otShipmcnt
EL-4596 BESAS6S2O

Shloaed To Offite Pronertv No. Bill of LadInaWAIr Bill No.
CH2MHLL A00151.

POSSIBLE SAMPLE H AZARDSIREMARKS
NONE Preservation

Typeo(Containcr I PG
Special Handling sad/or Storage Type--f Con--i---
NONE o

Volume Io oo
Senbh soitl.J

SAMPLE ANALYSIS - S4L
ASM DI'S

Sample No. Matrix Sample Date Samnlo Thiu MOM -m ___ ___

J10DV4 SOIL

JIODV5 SOIL I
.JIOOyVS SOIL _______ _____- - - - - - - - - - - - - - - -

J10DV7 SOIL
J100V7 SOIL 77

CHAIN OF POSSESSION signrixt Names SPECIAL INSTRUCTIONS Mn
F-om - Dutifime Recv By Da.The hlim ofdagdybdocat. te loon oe kiwath "l I e buM Hill

F-BRard DT Dmdme 0) Pmic Sn (DrySle).D42.MoisbsCotent D22ITOC-9pH Soi-l)-94
Ninfl..byljcWahi-351L;Amua -35.3;ICAsior-3 OA.P awtSolfi&W

RlqihdBytRenondFm. Can D re Rcieyerd Dec/his - , "-A-

Rglindisho ByRmoved Fom Dsefinm Received BySl In uI-

LABORATORy Aedcved By Tid. D~sa .

SECTION

UiAL SAMPLE Disposal Uhod Disposed By Daff Iin
EOsLMou( 2400Ds

5~k-O11 (08129205)



Watlinaton Closure Ian rord ' CHAIN OFCUSTODY/SAMPLE ANALYSIS REQUEST RC-51- '* I M I
:onccor ComoanV Contact Telecisone No. Proicci Coordinator

L CO.OM JOAN KCSSNELA 375-4688 KESSNLRLJII PriceCode 8L DataTrnarosad
'rolect Designsation Samollut Location SAFN. Air Qualit 45 Days

100 & 300 Area Compon:nl orihe ItCBRA - hcrementat So Upland Backfill Elevaued-lOO-F-2 RC-051 u .

Ice Chest No. Field Lotbook No. COA . lctbodofshinucat
EL4I506 BESRAS6520

Shnnid To Oflsite Proocrty No. Bill of LadinsAir Bill No.
CH2MHIU. A060151

POSSIELESAMPI..lIA7ARDS/ItEMARKS.
Potentially Radioa,,ir-. Prervatlon K

Specl Handling and/or Storage 
T ype of Container

NONE No. of Contalner(s) I I

Volume Iow Y

sedka.(I. S.a;

SAMrI.EANALYSIS spa K.d

SampIc No. MAfiX * Sample Dae Sample Time t-#S-

JIODT8 SOIL . I J ------

CH AIN OF PaSE.Lssl Nn/Print Names SPECIAL INSTRUCTIONS Mauix

Mom PadielePP S;%cDyV-I*Ev.D22. meConan. 21;O-90W0:pH(oil)-9049 ess
4r1 .3abygedaU.3i1.42 Antoda-3MO.; IC AIors-30O. 090csd SolIdV so

Relinquished flylknnnd V* D liti Rccnid BystorediI DIn'WThm

aerwgaishd DyRcnotd in.n Dnadrhne keeetB%&C tordaDtcn

keInquiseSByftetnI eFame Isbu&u D.WJoe esieBSirh%~te

MetinquisJmed BpIennrvdJ sn IbtiKm Rccsd fyrGucd to DataTiwlw

LABO TORY ukhed"y TMT
ST.MON - 'wri'

IN 'EE PL0 1 IhatcIl Disp0/dBr
DI. TION

BJ-i-E E-O1 1(08/29/2005)



ashington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-15 Pase I car .
Coli(otor Comoanv Comet Teleobone No. Proicet CoordiDtorLICOLLOM JOANKESSNER 375-468 KESSNERJH PriceCode 8L DSIT*rnarofd
Proiec Desination Samolins Location SAFNo. AirQualiy 45 Days

100 & 300 Aca Componcnl orihe RCBRA - Incremnal So Upland ative Reference-Central Plateau RC-051

Ice CheaNo. Field LotbookfNo. COA MetbodfShnmcnl
EL-1596 BESRAS6520

Shinscd To Ofite Pronertv No. Bill of Ladis/Air Bill No.
CH2MWU1.1 A0G0131

POSSIBLE SAMPL IhAZARDS/REMARKS

NONEC/P

Special Handling aid/or Storage Type of Container

NONE No.ofCoatalncr(s)

Volume

s.a(.al. s.fts
si-M Toa~ty

hi c ASfl4Mail0
SAMPLE ANALYSIS sG.N.a

7nthy

Saimple No. Matrix Simple Dale Simple Time .2A 'k r$ Q:.-
J100V2 SOIL la-ts-05 'Lo Q0 .-

CHAIN OP POSSESSIO4 . SignWPrintNames. SPECIAL INSTRUCTIONS Matrix

V Reln u- -- a"-m cd3 df actcoday trn dowana in nakorfr raiw mctcd jos to Las GUm I
-2L - Con11taQn-o. ftcw a ur*A~' Uq*o~tt. fl4

ci d Pvomu Dlaw/Thn fPdek Sai. (Dry $kwJ)-D422;Moisju ~oant.t-26TC-9tOO~phi(5o4)-.i4S: .

.. _ * by ... dau.w5..mna..nta- n.3;CnlaoAPmtaoId
flr It -7 1,fL1

L -ABrtORcacd y Salwl

Van
Iwiw.c p~esa Brnun Daiiwa Rewraa SpySwred Is Q."

koqtisalad Bidarcvd Fe,. Dawrrime Rccdwd By&Sod IN Dowl'nm

Rehqa ~ ~ c*Mdm Inmn Fm. DLTS ecived 9)dA Is oewrhuc;

LABORATORY Racald fBy 7W.T
SECTON

Fri LSAMPLE Wwc Dip 14clndJ D404ndBy Btifa
osriTON

E-01 1(081292005)



C g1'7
W~shington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-4SIl2 's ± r 1

Collect Comnav Contact TelcDhoe No. Proicci Coordinator
.LCO OM JOAN KESSNER 3754US KESSNERJ14 PrIeede SL DataTurnaround

Prolect DeuinAion Samlint Locanton SAFNo. a 45 Days
100&300Arca ComponnftheRCMRA-im ta So Upland kackfill Low-i 16-DR-i&2 RC-051

*cc Chest No. Field Logbook No. - COA Method ofShimWtC
EL-1S96 BESRASGS2O -

Shinned To Offaite Proocrh No. Bill of Ladina/Air Bill No.
CH2MHILL OIA0.60151 -.... - - 1 .

POSSIBLESAMPLEHAZARDSREMARKS
NONE . W.r"aion

Special Handling and/orStorage Typ-o(Coiner Q FIG-- -

NONE No. of ContaIner(s)

Volume low

saksolk hZm
bald Tss.'

SAMPLE ANALYSIS s
A S n I 1 6 2 7 2 t1

sample No. Matrix Sampki Dae Sample Time .. . p''- ;., A't :. rr' -40 -

JIODVI SOIL 1-IS-b5 Q oo5 --- -

CHAIN OF POSSESSION SiganiratNames SPECIAL INTUCTIONS .MariX0

Well ni &d Dy/e ndFn attenedS DZrnn e - Tins C . rCW4Cdfelody htnnA-- 6 Vansrrofbot rd cowlcw ee s o n. ChmM ai'm
;3c) eoirnfl hberioy fA Incr.mI Wtpqason Od stiqMin .

Siskn arm Feat DaT R (I) Pankk Size (Dry Sin) - D4hMisrt Conm. - D2214k TOC. 900&6 pH (S1) -904;
- / NwogbyIldlch5.2anli$-5I.An...W0o:C 2stold

0)in~ihdycmandFnnn1 RcTnni lceke a to Dmownrl//nswe

Reinqisbed By/RC ad Fawn Da."Tim Reci e By Ired t Dawti//

RclinqwiwwdJ cRcnnt d Fro.m Dalorm' Recid B t/Scrod t DaIMM,

LABORATORY I ctOndBy roe . Dowr
SECTION

FINAL SAMPLE DbpoeaiMe-hod Dap"sd By mnwfnkn
DtSFPSITION

8HI. 1 1(08/29/2005)

I



twashington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-OS1-16 Ias I or I
corflor CmocnvCoulact TelcoboacNo. Projet Coordinator

L COUOM JOANKESSNER 375-4688 . KESSNERIH PriceCode SL DataTuraaround

Prolect Designation Samnling Location SAFNa. ArQUIy 45 Days
100 & 300 Aitr ConetoroheaRCRA-ini% taI So Upland Native Elevated-JA Jones RC-.OI Air_______

Ice Chesi No. Field Lotbook No. COA Method o1 Shloment
Et..I596 BESRAS6S20 *

Shinned To Oftsite Prooerty No. Bill of Ladion/Air Dill No.
CH2MHILI. A06051

POSSIBLESA MPLE HAZARDSIREMARIKS
NONE Preservation

POSSILE SMPLEHAZAW~mFM~fTypNo of Cotner

Special Handling and/orSterage TypeofCotai --- ----- -.
NONE No.ofCoalucr(s)

Volume iCOdgs olomme scoote

SAMPLE ANALYSIS sea .
AIM IU*72

Sample No. Matrix Saople Data Suaple Tian Q. (..- :-b -

J100V3 SOIL 1!56 .7L

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Mai. 0

*LIA Dai----A- iThi Receid B Tuch cUod nhmdoc andinmate, ob.*eg4.locSid sois so O M
. I Com*4 ibi.hsbozy c rinweaxam pepanifland asqifda.

D Fom Ds eevd aar (1) Penike Sine (Dry Simv).-DU22 Mcisnurs Conuma -. D2216: TOC- W060: pH (Soil) -9045;' 8-6 .f.

Rekiquised sBRevctd rm D D/rne R5vb"'d BpMNA Is Dto os..

heiquismod fljRasM ovdmm mrec RchdylsdaDnrn

Relqishd SBpdnod Pboob Dacfine Itercccin ByStA Id Is DanIdirs

RqUishWd URemmwed Fsu Ditfeneceied Byrswrd to Dowli'ame

LABORATORY R-cked fr Wite
ECION

SAMPLE DispesaiLtMfrd Dipo&ed~y Bywin
POSITION

Bk E-011 (08/29/2005)

59767I



WAshinzton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-11 I- I or I
Couccw ComoonvConuact Telcobone No. .. ProicctCoordiagor

LCMWM JOAN KESSNER 3754682 KESSNER.JH Prie Code SL Data Turnarounad

Protect Designation . SamolinaLocation - SAFNo. , 45 Days100 & 300 Ana Compoocni of the PCBRA -Incrntal So Riparian Elevated-Sitec 3 Upriver 100-D RC-051 Air Quality .

Ice Chesi No. Flld Loebook No. COA Method of ShioancatE1,1596 BESRASS620
Skinned To Offtite Pronert No. Bill of Ladine/Air mil No.

CH2MHLL A060151 -

FOSS) ILEiSLEL HAZARDS/RMARkS
NONE PrNw IvatIOn

Special Handling sad/or Storage Tyfl.fContainer
NONE No. of Contulacr(s) -

looc 4 1-2w-r

SAMPLE ANALYSIS
7-6cky

SaMto No. Matrix 0 Sak.i Date SaopleThme 7 -

JIODVO SOIL -2.-- S (, I

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS -Marix
Reh-w*ulwtbvtcswd Fat DN4OSaUMedi DS.f hin thain orcumedy e tuns tnusmalrobukr id cSol s to Sw CIUMHill

- cvedror. he yoO , (I) rankle Sia(DrySinO)-Dt:MoinnCn- DltG:TOC-900 ipH( SO1i045: - a-..
Jitv r Nwou byrcchahl.I Acunk.iSO.]: ICA.dons-300.a stkikaW

iC -a.. / ~ 0/-

Relnquisho*J hIRnavo fIw DwbThmfl Rectiveld ISW oI Da.trium -/S'/.l-U

Rekpquix BdB e*#vvdFarm DVwrae RaIvedatsned . Davffim

ReiasSeSmod Fawn, DawTiOm RwceiwdByS.ndt DIsffine

LADORATORY Rfcivday Tl D./Thrn,
SECTION

FIN SAMPIE DipohalMdod Diposed.8y
D Ip9SITION

BMI*- /29/2005)



I b__ _(Yg__7_(Z_-b_

WAshinpton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-20 PO . I
Couc % CompanyConact Teleukoae No. Proicet Coordinator

L CpUX.M JOAN KESSNER 37546U KESSNE.JHI PriceCode SL- Data Tornaroad

Prolct Deslnation 'aUnlin Location SAF N9. AUr Qualit . 45 Days
100 & 3o.Azta Conpont aritie RCORA - Increental So Ripafian LowiteM10 Downiver 100-D RC-051 .

let Chest No. Fld Looook No. COA Method g(Shipmest
EL-15%9* BESRAS6520. -

SkiDned To Offhite Prooerty No. Bill of Ladinu/Air Bill No.
.. f m~lgi- . , ,. A060131 .POSSiBLE SAMPLE fIAZARDS/REMARKS

NONE Preservaion -

Special Handling and/or Storage f Co'LEaOCf - P--

NONE N.. of ContaIner(s) I I I

Volume Coog 4000g

see im () . se
Spreil Tomkcr I

SAMPLE ANALYSIS S AIMIl&

_______10__ 
_ ____C- "' 

. * :ASanwk No. Matrix Sample Date Samp Time ;rn,' - r
JICLJ5 SOIL R -v -0 S L L

CHAIN OF POSSESSION I , 5g/PrInt Names SPECIAL INSTRUCIZONS .WMatrix

lu4nisked a vnd FI .tf 19e $ - BSwtrd DOiMs Tkis shaih orvAwdy ibeowrnm uafulk kM c w0a 1CW

siinewi pr Deat.e RcidB trdl Dute/ Te (I) Fmrnicb Size (Dry S8Mw) - D422: Maisaurn Casesi D 22*6 TOC- 906t: p14(Sosi) .9045. 04ss
NboLe by Id dad -351.2; Aunon - 350.3:IC Aiens. *.A Parne Solids -

ftclimjahuihd Bjltenwd Pu aern een /trdi siee.Mso.s k-am. Moa

Rcihquskd Bdflnowd Fm. Danrilm Received bS(Slmd ho Dae

Renquished B$A7nuwd From Received B34SnOwd DA DTaW 5"

fitsuquled BRsmnnd Fros accived Ssimcd In Damr..

LABORATORY IR-GivW By Tlit Dah

SECTION
""p*"ALE poalMcd

3/29/2005)



Vashinzton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-0 -6 J P3E of 1
Colidfr Coueany Contact Telenhone No. Preject Coordinator

L mm JOAN KESSNERL 375-46M KESNER. JR Price Code 8LData Turnaround

Project Desiznation Semolina Location SAFNo. 45 Days
100 & 300 Area Co.p.,ent of the RCBRA - Increental So Riparian Reference-Site $13 Vemita n&i e RC-051 -

IceChesmNo. FicidLozbookNo. COA Methodo(SIDomco
EL-S96 BESRAS6520

Shinoed To Offilte Pronerty No. Bill oLadint/Ar BilNo.
CNIMRILL AD60151

POSSIBLE SAMPLE HAZARDS1REMARKS
.YN Ha. Won..

MWE PderPiGo

Special Handling and/orStorage T-" of Container --- ---

NOENo.otCoataluer(s) I '

Volume i; -=;;;z

S~w Tayk
badunadfl ASTmsic

SAMPLE ANALYSIS . -... d
T.,dt7y

Sanpic No. Macrix Sample Date sMkrm = Tim r 1'> TS - .

JiODT9 SOIL S- -0 J 1'.. C -C. X...

------------------------------------ Mx

CHAIN OF POSSESSION ________________Names_ SPECIAL INSTRUCTIONS Mai

By~wareyo From uwrm Th ehhd A docanasaneofb* r codeclds10 odI. C)MHiM
R trF('s I .-- Cocvfls bonuar 6r &aenenl wruniuzen .C.lai aala. (S

uthelB From sorrife- Uuhvcd d InDawImr,. (t) PuicletSin(DrySevc)- D4Th MositureCoanDt-D2316;TOC--060-.pH(So-,905 se ==
- 1"-42405 N 45.by.hI-351.2;AJSuOMis-3504%SIC AS-;o.iifeuSoli$ -

R /Rmve~om DtefReceived yPS04 dI;a -

Raciontishka aple"nVed Fawn Ds@Or Received Bypswwn I" D&OIN rD1-V;

Rthlnquiisied llyRcarred Frm Davorrims Received ByAStad Is Dawflim

Retiwpww eD/renaved Fran, D410froim Received BpSwmsd 1 D-.05nowsm-

BORATORY Received-By T

. SECTION

LSAMPLE DisposiMod Dopset Dy DaS*WFh

OSTION

Kit -O 1/29/2005)



ELR Consulting, Inc.
PRoJECT MANAoEMENT, ENGINEERING, & TECHNICAL SERVICES

July 20, 2006

Ms. Joan Kessner
Subcontract Technical Representative
Washington Closure Hanford LLC
3070 George Washington Way
Richland, WA 99354

0~8999'

Dear Ms. Kessner:

ACUTE SCREENING BIOASSAYS - AMENDED BLUEGRASS REPORTS
CONTRACT NUMBER OOOOX-SC-G0553

Enclosed are amended Bluegrass reports for the following Sample Delivery Groups:

* BG1542-01 thru 09 - Report amended July 18, 2006
* BG1542-01A, -02A, -03A and -08A and BG1566-01 thru 05 -

Report amended July 19, 2006
* BG1575-01 thru 11 - Report amended July 19, 2006
* BG1589-01 thru 09 - Report amended July 19, 2006

An electronic copy of this information is provided for your convenience.

Should you have any questions, please feel free to call me at (509) 531-8774.

Sincerely yours,

Emmett L. Richards
President

Enclosures

pc-DS'l
EQ 7 Y



TaW L Bflag.s. Cc" i lest Rsuts lor tW R W Wsshn0gI Co.n lWd
E..,ibssaiae mnionc - soiw..* u by - V Ea t n.'is geeTest W. mamss. cmnns - - S abyE * ft - Temnne~saI. plTe

i i i n - n r nonMmn
IIs. sa. 8e., I I .nvI I, An. jflnheSvI Ae Isr"-I I senscwe,I I I8u.nww iTeiu.seyi.a ImIn sIrm

", -IT W.f ~J ~ I I~f ~rc-d o w~I Wa mt P0

Ine~t tacw 0 eV? S ma - uCeltS ? * ..... (. 3L..J~ 1 I 1, CCVJ Iwsq L~a cuee (nb) La Caes? e Costs?~ 1lof u1j::.i
- - .4) iL. - rr .S. - 'lrrn' lrcl - .. nsL (nL.

Ta 0,5*55 bnait 2 o

Laboratory Control 84 - 75.8 - 91.2 - 29.6 - 4.96 - 36.9 - 1.62 - 66.5 - 6.58 -

BG1542-OIA J10DW4A 88 ns 56.5 E6 49.2 E ' 15.1 Es 2.71 Es 10.8 E' 0.95 E & 25.9 E 5  3.66 Es
G1542-02A J10DV4A 60 Its 44.6 Es 29.3 Es 8.8 w5  1.86 Es 8.9 Es 0.98 Es 17.7 Es 2.85 Es

5G1542-03A J10DT8A 100 ns 69.3 ns 56.8 Es 22.8 ns 3.58 ns 21.7 Es 1.36 ns 44.5 ns 4.94 ns
BG1542-08A J10LJ5A 96 ns 51.5 Es 53.6 Es 16.9 Es 2.91 Es 23.0 Es 1.46 ns 39.9 Es 4.38 Es
6G1566-01 J11JB8 92 ns 56.8 Es 54.9 Es 27.8 ns 3.67 ns 33.7 ns 1.85 ns 61.5 ns 5.53 ns
BG1566-02 J11J87 100 ns 53.9 Es 60.6 E 18.6 Es 3.07 Es 28.5 ns 1.37 nis 47.1 ns 4.44 ns
OG1566-03 JIIJH5 84 ns 63.0 ns 57.8 Es 23.6 ns 4.25 ns 32.5 ns 2.04 ns 56.1 11s 6.28 ns
BG1566-04 J11JH8 100 ns 64.8 ns 55.7 E' 24.9 ns 3.95 ns 30.8 ns 1.61 ns 55.7 ns 5.56 ns
BG1566-05 J1IJH4 92 ns 64.7 Es 72.7 ns 23.1 ns 3.77 ns 31.7 ns 1.65 ns 54.9 ns 5.42 ns
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INTRODUCTION

CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa
sandbergii) on soil samples provided by the ELR Consulting for Washington Closure
Hanford, Richland, Washington. The tests were conducted from April 5 through May 8,
2006.

Following recommendations of an additional QA review, the statistical analysis for shoot
height and root length presented in the original report (May 25, 2006) were recalculated.
Subsequently, this document presents the amended results and serves as the final report.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Terrestrial Plant Toxicity Tests, ASTM E 1963-02 (2002).

TEST ORGANISMS

The seeds used were obtained from Native Grass Seeds, Cornville, Arizona. All test
conditions were maintained during planting, germination, and growth phases of the test as
prescribed by the ASTM protocol.

CONTROL SOIL

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70
percent by weight), kaolin clay (20 percent), and peat moss (10 percent). Calcium carbonate
(0.4 percent of total weight) was added to adjust soil pH to 7.0 ±0.5.

HYDRATION WATER

The water used to initially hydrate the control and test soils was Milli-Q equivalent de-
ionized water. After initial hydration, all test chambers were watered with half strength
Hoagland's solution on an every other day basis. All hydration was accomplished via sub
irrigation.

TEST CONCENTRATIONS

The concentration tested in the bluegrass tests was 100 percent test soil with control soil
alone for the lab control. For the bluegrass tests, 50 seeds per concentration were used with
five replicate test chambers per concentration and 10 seeds planted per chamber. Following
germination, test chambers were thinned to a maximum five seedlings per replicate.
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SAMPLE COLLECTION

Individual soil samples used during the testing were collected between October 31, 2005, and
December 6, 2005, for the SDG number BGl542 and March 21, 2006 through April 3,2006,
for SDG number BG1566. The samples were stored in the dark at 4*C until the initiation of
the initiation of the tests. Chain of Custody for sample collection is provided in Appendix C.

SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the. Client ID numbers, sampling dates, sampling
locations, Bluegrass test sample identification (SDG) numbers, and Analytical Lab SDG
numbers. The SDG 1542 samples were repeat tests from an earlier batch of tests due to a
laboratory error on the test endpoint.

Table 1
Sample Cross-Reference

Client ID Sample Sample Bluegrass test Analytical
Date Location SDG Lab SDG

JI0DW4A 10/31/2005 600-131 BG1542-OIA E2748

Jl0DV4A 11/08/2005 PIT 23 BG1542-02A E2801

JI0DT8A 11/14/2005 Upland Backfill Elevated-100-F-2 BG1542-03A E2831

J10IJ5A 11/28/2005 RiparinLow-Site#10 BG1542-08A E2897
Downriver 100-D

J1 lJBS 03/21/2006 100-KRIPARIAN#5 BG1566-01 F1399

J11JB7 03/26/2006 100-KRIPARIAN#4 BG1566-02 F1421

J11J115 03/28/2006 100-HRIPARIAN#8 BG1566-03 F1438

J11JH8 04/03/2006 UPPER RIPARIAN #12 BG1566-04 F1470

J11JH4 04/03/2006 100-F RIPARIAN#7 BG1566-05 F1471

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 90
grams dry weight of soil was added to each test chamber. The soils were initially hydrated
with Milli-Q equivalent de-ionized water via sub irrigation. In addition, a sub sample of the
soil was added to a surrogate chamber and hydrated for pH measurements.
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TEST INITIATHON

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of 1 1/ times the seeds diameter (approximately 2 millimeters) and covered gently. A small
amount of hydration water (10 ml) was sprayed onto the soil surface to ensure seeds received
moisture.

TEST MONITORING

According to information provided by Native Grass Seed (seed supplier), germination should
take place between 14 and 28 days. The number of seeds in each test chamber that had
germinated was recorded on days 12, 14, 16, 19, 25, and 23. Germination was determined to
have occurred on day 19.

Observations of the shoot appearance were recorded 7 days after germination (26 days after
planting). The number of germinated seeds in each test chamber was also recorded.
Chambers that had more than five germinated seeds had shoots removed to prevent
overcrowding. These test chambers were thinned to five seedlings each.

Soil pH was taken at test initiation and termination by placing a subsample of soil into a
specimen cup, adding hydration water, and mixing prior to the pH measurement.

WATERING SCHEDULE

Test chambers were hydrated via subirrigation with deionized water prior to test initiation
and daily thereafter for the first 3 days via subirrigation. Test sediments were hydrated by
placing the all test chambers of the same test concentration into a hydration chamber
containing deionized water and allowing the water to percolate into the bottom of the
chamber. Hydration chambers were kept full during this period.

On Day 4, the water was removed from the hydration chambers and the test chambers
allowed to drain.

Starting on Day 5, test soils were supplemented with nutrients by the use of half strength
Hoagland's solution delivered via subirrigation. Hydration chambers were kept filled for 24
hours, then empty for 24 hours.
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TEST TERMINATION

Tests were terminated 14 days post germination (33 days after planting). The number of
seedlings, shoot appearance and height (tallest shoot of each plant), and root appearance and
length (longest recovered root of each plant) was recorded.

For each test chamber, all of the above ground biomass (i.e. shoots) from all germinated
plants were combined and placed into tared aluminum tins. The shoots were weighed to
determine the wet weight immediately following removal from the test chamber. The shoots
were then dried in an oven at 60 *C for a minimum of 24 hours. The shoots were then placed
into a desiccator for a minimum of 2 hours and weighed to determine dry weight.

The wet and dry weight for the roots were obtained following the same procedure as
described above.

Je
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DATA ANALYSIS

For each test chamber, the following endpoints were calculated:

" 14 Day Post-Germination Survival (%)
(Calculated as the number of seedlings alive at 14 day post germination divided by

.5)
* Average Above Ground Shoot Mass (Wet)

(Calculated as the total wet weight of the shoots divided by the number of
seedlings harvested)

* Average Above Ground Shoot Mass (Dry)
(Calculated as the total dry weight of the shoots divided by the number of
- seedlings harvested)

* Average Root Mass (Wet)
(Calculated as the total wet weight of the roots divided by the number of seedlings

harvested)*

" Average Root Mass (Dry)
(Calculated as the total dry weight of the roots divided by the number of seedlings

harvested)

" Average Total Mass (Wet)
(Calculated as the total combined wet weights of the shoots and roots divided by

the number of seedlings harvested)

" Average Total Mass (Dry)
(Calculated as the total combined dry weights of the shoots and roots divided by

the number of seedlings harvested)

* Average Shoot Height
(Calculated as the total combined height of the tallest shoot of each seedling

divided by the number of seedlings harvested)

* Average Root Length
(Calculated as the total combined length of the longest root of each seedling

divided by the number of seedlings harvested)

Statistical analysis for each endpoint listed comprised of entering the data obtained from each
replicate chamber of a test soil and comparing the results to the data from the replicate
chambers of the laboratory control. Comparisons were made as a single tailed t-test,
evaluating for statistically significant reductions from the control value, using CETIS version
1.1.2. The Equal Variance t Two-Sample test was used. When the assumptions of equality
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of variance or normality necessary for Equal Variance t Two-Sample test was not met, the
Unequal Variance t Two-Sample test or Wilcoxon Rank Sum Two Sample test was used.

RESULTS AND DISCUSSION

The endpoint data and the results statistical analysis are summarized in Table 2 below. The
data represents the average value of the replicate chambers used in each test concentration.

The results for sample Jl0DW4A indicated a statistically significant reduction in average
stem (shoot) height, average root length, average above ground shoot mass (wet), average
above ground shoot mass (dry), average root mass (wet), average root mass (dry), average
total mass (shoots + roots, wet), and average total mass (shoots + roots, dry) when compared
to the laboratory control.

'he results for sample Jl0DV4A indicated a statistically significant reduction in average
stem (shoot) height, average root length, average above ground shoot mass (wet), average
above ground shoot mass (dry), average root mass (wet), average mot mass (dry), average
total mass (shoots + roots, wet), and average total mass (shoots + roots, dry) when compared
to the laboratory control.

The results for sample JI0DT8A indicated a statistically significant reduction in average root
length, and average root mass (wet) when compared to the laboratory control.

The results for sample Jl0LJ5A indicated a statistically significant reduction in avenge stem
(shoot) height, average mot length, average above ground shoot mass (wet), average above
ground shoot mass (dry), average root mass (wet), average total mass (shoots + mots, wet),
and average total mass (shoots + roots, dry) when compared to the laboratory control.

The results for sample JioJB8 indicated a statistically significant reduction in average stem
(shoot) height and average root length when compared to the laboratory control.

The results for sample J10JB7 indicated a statistically significant reduction in average stem
(shoot) height, average root length, average above ground shoot mass (wet), and average
above ground shoot mass (dry) when compared to the laboratory control.

The results for sample Jl0JHS indicated a statistically significant reduction in average root
length when compared to the laboratory control

The results for sample J101JH8 indicated a statistically significant reduction in average mot
length when compared to the laboratory control.

The results for sample JI0JH4 indicated a statistically significant reduction in average stem
(shoot) height when compared to the laboratory control.
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CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following signature:
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CETIS Test Summary
Page 1 of 3

ReportDate: 19Jul-069:5AM
Test Un, 1-%2145-693718154201psC

CETISw v.1.2rev
-14-

Analyst Approv:

Plant Bioassay - Chronic CH2M Hill

Test No: 08-9842-7408 Test Type: Plant Chront. Durato: N/A
Start Date: 05 Apr-06 Protocol: ASTME1963-02(2002) Species: Poa aandbergl
Ending Date: Dil Waler Source:
Setup Date: 05 Apr-06 Brine:
Comments: recalculated Height and Length data July 19, 2006

Sample No: 18-1426-8954 Code: 91542-01 Client:
Sample Date: 31 ct-05 Material: Sol. Project:
Receive Date: Source: Hanford
Sample Age: 156d Oh Station:
Comments: JI0DW4, E274801

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method
12-6240-8747 % Germination 100 '100 N/A . 27.99% Wilcoxon Rank Sum TwoSamnple
07-3590-2024 Average Height (mm) <100 100 N/A 1.17% Equal Vadance t Two-Sample
17-5063-9965 Average Length (mm) 4100 100 N/A 24.87% Equal Vadance I Two-Sample
07-5263.2240 Average AG Wt (We, mg) <100. 100 WA 30.51% Equal Variance ITwo-Sample
10-1671-4027 Average AG WI(Dry, mg) <100 100 N/A 30.89% Equal Variance tTwo-Sample
16-5188-4194 Average Root WL (We, mg c100 100 .NA 34.20% Equal Variance t Two-Sample
10-0024-4642 Average RootWL (Dry. mg) 100 100 NIA 33.67% Equal VarianceITwo-Sampte
09-5177-1719 Average Total Wt (Wet mg clO 100 N/A 30.61% Equal Variance I Two-Sample
09.0040-33 AverageTotal Wt(Dry.mg) <100 - 100 N/A 31.34% EqualVariance t io-Sample

000-092-101-1



CETIS Test Summary
Page2of 3

Report Date: 19Jul-069:15AM
Test Uni: 14-2145-6937/8154201ps0

CETISm vl.12revl
-15--

Anafyst .". Approva:_

% Gennination Summary

Cone-%. ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIlS 5 0.84000 0.60000 1.00000 0.09798 021909 28.08%
100 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
Average Height (mm) Summary,
Cone-% Control Typo Reps Mean Minimum Maximum SE SD CV
0 Artifcial SoilS 5 75.780 81 84.400 3.9903 8.9226 11.77%
100 5 5.52 45.3 65 3.5874 8.0217 14.19%

Average Length (mm) Summary

Cone-. Control'Type Reps Mean Minimum Maximum SE SD CV
0 Arilficial SoUS 5 91.22 50 117.40 11.4 25A91 27.94%
100 5 49.16 34.3 80.8 4.3468 9.7197 19.77%

Average AG Wt (Wet, mg) Summary

Cone-%. Control Type Reps Mean MinImum Maximum SE SD CV
0 Artificial SOlI/S 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 15.126 10.206 22.05 21690 4.8501 32.07%

Average AG Wt (Dry, mg) Summary

Cone-%. ControlType Reps Mean Minimum. Maximum SE SD CV
0 Atal SoUI/S 5 4.96040 2.05888 6.26333 0.75679 1.69222 34.11%
100 5 2.70991 2.03800 3.92800 0.32563 0.72814 26.87%

Average Root WL. (Wet, mg) Summary

Cone-%/ Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoidS 5 36.878 13.317 48.99 6.1618 13.778 37.36%
100 5 10.815 2.812 18.633 2.8358 0.3406 58.63%

Average Root WL (Dry, mg) Summary

Conc-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiWS 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 0.94703 0.68400 1A1399 0.13741 0.30727 32A5%

Average Total Wt (Wet, mg) Summary

Cone-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Aificial Soil/S 5 66.484 2.150 82.77 10.452 23.370 35.15%
100 5 25.941 18.338 34293 3.2461 7.2584 27.8%

Average Total Wt (Dry, me) Summary

Con-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifilal SoILS 5 6.57761 270335 8.32668 1.00853 2.25514 3429%
100 5 3.65694 2.70200 5.34199 0.45998 1.02854 28.13%

000-092-101-1



CETIS Test Summary Report Date:
Test Link:

CETISm vl.1 .2vi

Page 3 of 3
19Jul.069:15AM

14-2145-6937/B154201psC

-16-
Analyst: Approval:

% Germination Detail

Conc-%l Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal SoiWS 0.60000 1.00000 1.00000 -0.50000 1.00000
100 0.60000 1.00000 0.80000 1.00000 1.00000

Average Height (mm) Detail

Cone-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artfidal SoaiS 61 84.4000 75.8000 80.7 77
100 45.3 63.6 54.5 54.2000 65

Average Length (mm) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArcIal SoIWS 50 117.400 99.8000 86.7 102.2
100 49.3 53.6 34.3 47.8 60.8

Average AG Wt (Wet, mg) Detall

ConO-% Control Type Rep I Rep2 Rep3 Rep 4 Rep5
0 Arkiclal SOWS 128333 36.8260 31.748 35.78 30.84
100 15.66 16.8920 10.8200 10206 22.05

Average AG Wt (Dry, mg) Detail

Cone-%i Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 3
0 Artfidal SaWS 2.0568 6.05200 5.26000 6.26333 517000
100 2.70001 2.58600 2.29752 2.03800 3.92800

Average Root Wt (Wet, mg) Detail

Con-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep s
0 Arifidal Soil/S 13.3167 45.2540 36.3420 46.99 42.488
100 18.6333 15.6140 7.51752 9A9799 2.81199

Average Root WL (Dry, mg) Detail

ConW-% ControlType Rep1 Rep2 Rep3 Rep4 Reps
0 Artifial Soil/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 0.99666 0.98800 0.67252 0.66400 1.41399

Average Total Wt (Wet, mg) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIl/S 2.1500 82.0800 68.0900 82.77 73.328
100 34.2933 32.5060 18.3375 19.704 24.862

Average Total Wit (Dry, mg) Detal

Conc-% Control Type Repi Rep 2 Rep 3 Rep 4 Rep 5
0 Artifical Soil/S 2.70335 7.98000 6.78801 8.32668 7.09000
100 3.69668 3.57400 2.97003 2.70200 5.34199

000.092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 19 JL.08 8&14 AM
Analysis: 12-6240-874f1 54201psC

Plant Bloassay -Chronic CH2M Hill

Enidpoint Analysis Type Sample ink ControlLink DataAnalyzed Version
% Germination Comparison 14-2145-937 14-214-937 lBJUl-Ot14AM CETISv1.1.2

Method Alt H Data WTansform Zeta NOEL LOEL Toxic Units Chv PMSO
Wilcoxon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 27.99%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value Ties . Decilon(0.05)
ArtificialS SoiSed 100 28.5 0.5000 3 . . Non-Stgnificant Effect

ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0048873 0.004887 1 0.09 . 0.76896 Non-S~gificant Effect
Error 0.4233652 0.052921 8
Total 0.42825247 0.0578079 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Deciston(.01)
Variances Variance Ratio F 148569 23.15450 0.71064 Equal Variances
Distribution Shaptro-Wic W 0.76085 0.00484 Npn-normal Disrbutlon

Data Summary Original Data - Transformed Data

Cone-%. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtincIal SoWS 5 0.84000 0.80000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247
100 5 0.68000 0.60000 1.00000 0.17889 5.70000 2.00000 7.50000 2.56418

Graphics

OA

0.1 .

a I -2 s 43 4A 45 z 0 '
Co-% - Ronkits

S lAnayStApp -17-000-092-101-1 CETIS V1.1.2ml



Comparisons: - Page 2 of 9
ReportDatet 19JL4-06814AM
Analysis: 07-3590-2024/3154201psCCETIS Aalysis Detail

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Controllink Dale Analyzed Version
Average Height(mm) Comparison 14-2145-6937 14-2145-937 19Ju1-06&14AM CETISv1.1.2

Method AR H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSDIEqualVarlancetTwo-Saple C>T Untransformed <100 100 NIA 13.17%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declison(0.05)
Artiilcial SoiWSedl 100 3.5894 1.85955 0.0035 9.97796 Significant Effect

ANOVATable

Source Sum of Squares Mean Square DP F Statistic P-Value Docialon(0.05)
Between 927.3691 927.3691 1 12.88 0.00709 Significant Effect
Error 575.836 71.9795 8
Total 1503.20508 999.34858 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.23723 23.15450 0.84154 Equal Variances
Distributon Shapiro-Wit W 0.90440 0.24472 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal SoP/S 5 75.780 61 84A £.9226
100 5 56.52 45.3 65 £0217

Graphics

.1I.

ze

4:000% RMWNni

CETISm v.1.2rev
-18-

ApprovatAnalyst ij''000-092-10141



CETIS Analysis Detail
Comparisons: Page 1 of 1
Report Date: 19Jul-CMt15AM
Analysis: 175063-9965815 4201psC

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Lengtl (mm) Comparison 14-2145-On? 14-2145-6937 19Jul-O69:1SAM CETISvI.1.2

Method Alt H Data Transform Zata NOEL LOEL Toxic Units ChV PMSO
Equal VariancetTwo-Sample C>T Untransformed 1100 100 WA 24.87%

Group Comparisons

Control vs Conc% Statistic Critical P-Value MSD Declsion(0.05)
Artifcial Soll/Sedi 100 3.4474 1.85955 0.0044 22.6872 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value Declsion(0.05)
Between 4422.609 4422.609 1 11.88 0.00873 Significant Effect
Error 2978.98 372.1225 8
Total 7399.5888? 4794.7314 9

ANOVAAssumpfons
Attribute Test Staustic Critical P-Value Deciston(0.01)
Variances Variance Ratio F 6.87786 23.15450 0.08850 Equal Variances
DIstribuflon Shapiro-Wilk W 0.91185 0.29394 Normal Distbution

Data Summary Original Data Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SO Mean Minimum Maxknimu SD
0 Artificial So/S 5 91.22 50 117.4 25.491
100 5 49.18 343 60.8 9.7197
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CETIS Analysis Detail
. Comparisons: Page 4 of 9

Report Date: 19 Ju-06 8:14 AM
Analysis: 07-5263-2240i3154201psC

Plant Bioassay- Chronic CH2M Hill

Endpoint Analysis Type Samplet.Ink Control Link DateAnalyzed Version
Average AGWt (Wet, mg) Comparison 14-2145-6937 142145-6937 19Ju-068&14AM CETISvI.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal VariancetTwo-Sample C>T Untarsonned C100 100 NIA 30.51%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD D"cIsion(0.05)
Artificial Soil/Sedl 100 2.98135 1.85955 0.0088 9.03149 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 524.166 524.166 1 8.89 0.01758 SignificantEffect
Error 471.7735 58.97168 8
Total 995.939484 583.1377 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Valu. Docision(0.01)
Variances Variance Ratio F 4.01387 23.15450 0.20694 Equal Variances
Distribution Shapro-WIkW 0.85862 0.07350 Normal Distribution

Data Summary Original Data Transformed Data

Cone-%l Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArNfiiJal SoWS 5 29.605 12.833 36.828 9317
100 5 15.126 10.208 22.05 4.8501
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CETIS Analysis Detail
Comparisons: Page s of 9
Report Date: l9Jul-08&14AM
Analysis: 10-1671.4027/8154201psC

Plant Bloassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
Average AG Wt (Dry, mg) Compaison 14-2145937 14-2145-6937 19JuL-06814AM CETISv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadance I Two-Sample C > T Untransformed <100 100 N/A 30.89%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decison(0.05)
Artificial Soil/Sed 100 2.73162 1.85955 0.0129 1.53203 Signicant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dsclslon(0.05)
Between 12.66181 12.66181 1 7.46 0.02578 Significant Effect
Error 13.57522 1.698902 8
Total 26.2370281 14.358715 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Rago F 5.40119 23.15450 0.13118 Equal Variances
Distrbutdon Shapiro-WIaKW 0.86077 0.07792 Normal DIstbulion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arificial Soi/S 5 4.96040 2.05668 626333 1.69222 .
100 5 2.70991 2.03800 3.92800 0.72814
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CETIS Analysis Detail
Comparisons: Page 6 of 9
Report Date: 19Jul-OtI14AM
Analysis: 1-518-419154201psC

Plant Bloassay. Chronic CH2M Hill

Endpoint Analysis Type Sample Unit Control Link Date Analyzed Version
Average Root W. (Wet, mg) Compadson 14-2145-8937 14-2145"6937 19Jul-08:14AM CETSv.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Valance tTwo-Sample C >T Untranslbrmed '100 100 N/A 34.20%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(.05)
Artificial SoiSedi 100 3.84256 1.85955 0.0025 12.6129 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 1698.222 1698.222 1 14.77 0.00493 Significant Effect
Error - 920.1185 115.0148 8
Total 2518.34033 1813.2366 9

ANOVA Assumptions
Attribute Test StatistIc Critical P-Value Declslon(0.01)
Variances Variance Ratio F 4.72166 23.15450 0.18192 Equal Variances
Distributon' Shapiro-Wilk W 0.86147 0.07941 Normal Distributin

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Meao Minimum Maximum SD
0 Aritfical Sol/S 5 36.878 13.317 48.99 13.778
100 5 10.815 2.812 18.33 6.3408
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page7 of B
19 Jul.0 8:14 AM

10-0024-4642/J154201psC -IPlant lioassay -Chronic CH2M Hill

Endpoint . Analysts Tpe Sample Unk ControlUnit DateAnalyzed Version
Average Root WL (Dry, mig) . Comparison 14-2145-6937 14-2145-6937 19Jul-G 8:14AM CETISv1..2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVariancetTwo-Sample C>T Untransformed <100 100 - NA 33.67%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valun MSD Decision(0.05)
Artifcial SoWl/SedI 100 2.28867 1.85955 0.0257 0.54451 Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 1.122802 1.122802 1 5.24 0.05137 Non-SignIfiant Effect
Enmr 1.714854 0.214357 8
Total 2.83765602 1.3371589 9

ANOVAAssumptions

Aftibits Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 3.54078 23.15450 0.24827 Equal Variances
Disibution Shapio-Wik W 0.89450 0.19044 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arfiidal Soll/S 5 1.61720 0.64667 2.06331 0.57819
100 5 0.94703 0.66400 1.41399 0.3072?
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CETIS Analysis Detail
Comparisons: Page B of 9
Report Date: 19Jul-06 814 AM
Analysis: 09-5177-17lM2154201psC

'Plant Bloassay . Chronic CH2M Hill

Endpoint * Analysis Typ. Sample LInk Control Link Dat. Analyzed Version
Average Total Wt (Wet, mg) Comparson 14-2145-4937 14-2145-6937 19 ,Ju-0 tI14AM CETISvI.1.2

Method Alt H Data Transforn Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Untransformed <100 100 WA 30.61%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decdsion(0.05)
Artificial SoM/Sed 100 3.70456 1.8595 0.0030 20.3510 Signiicant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 4109.343 4109.343 1 13.72 0.00600 Skgnificant Effect
ErrO . 239M.457 299.4322 8
Total 6504.50005 4405.7749 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)

Variances Vadance Ratio F 10.36698 23.15450 0.04371 Equal Variances
Distribution Shapiro-Wik W 0.82350 0.02793 Normal Distnbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal SoiS 5 66.484 26.15 82.77 23.370
100 5 25.941 18.338 34293 7.2584
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Comparisons: Page 9 of 9
ReportDate: 19J-08&14AM
Analysis: 09-0040-83381854201ps0CETIS Analysis Detail

Plant Bioassay. Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
Average Total Wt (Dry. mg) Comparison 14-2145-937 14-2145-6937 19 JuO &:14 AM CETfSvI.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C.T Unfr<nsfwed <100 100 N/A 31.34%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decisson(O.05)
Arbficlal Soi/Sodl 100 2.63488 1.85955 0.0150 2.06128 Sfgificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 21.32578 21.32578 1 5.94 0.02995 Significant Effect
Error 24.57421 3.071776 8
Total 45.8999882 24.397555 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 4.80730 23.15450 0.15749 Equal Variances
Distribution Shapiro-Wik W 0.86949 0.09860 Normal DistrIbuion

Data Summary Original Data Transformed Data

Cono-% ControlType Count Mean Minimum Maxlmurn SD Mean Minimum Maximum SD
0 Arlifidal Soil/S 5 8.57761 2.70335 8.32888 2.25514
100 5 3.65694 2.70200 5.34199 1.02854
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CETIS Test Summary
Page 1 of 3

Report Date: 19Ju-08 9:06 AM
Test Link: 04-8170-5301/8154202psC

CETISw vl.1.2revl

Plant Bioassay - Chronic CH2M Hill

Test No: 05-8800-9219 Test Typc: Plant Chronic Duration: NIA
Start Date: 05Apr-06 Protocol: ASTME1983-02(2002) Species: Poasandbergol
Ending Date: DII Water: Source:
Setup Date: 05 Apr-06 Orne:-

Comments: recala1ated Height and Length dal July 19. 2005

Sample No: 07-3307-9513 Code: 81542-02 Client:
Sample Date: 08Nov-05 Material: Soil Project.
Receive Date: Source: Hanford
Sample Age: 148d Oh Station:

Comments: J10DV4, JIODV5, JiODV8, J10DV7, J10DV8.
E280101

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method
18-9781"133 % GerminaUon 100 '.100 N/A 32.24% Equal Variance tTwo-Sample
09-8520-4003 Average Height (mm) <100 100 N/A 13.24% Equal Valance tTwo-Sample
10-7495-4983 Average Length (mm) <100 100 N/A 23.50% Equal Valance tTwo-Sample
06-2244-4005 AvemgeAGWt (Wetmg) '100 100 N/A 27.53% WlcoxonRankSumTwo-Sample
16-5673-2573 Average AG Wt (Dry. mg) <100 100 NA 29.97% Equal Valanoe tTOw-Sample
03-2953-5215 Average Root WL (Wet, mg 4100 100 N/A 33.13% Equal Variance t.Two.Samvle
14-73858785 Average RootWt.(Dry.mg) <I00 100 NA 33.00% Equal Variance tTwo-Sample
12-4848-8881 AverageTotalWt (Wetmg <100 100 N/A 30.15% Equal Variance tTwo-Sample
13-5421-2953 AverageTotal Wt(Dry, mg) <100 100 NA 29.82% Equal Variance tTwo-Sample

-27-
Analyst: ZFr- Approval:O00-D92-101-1



CETIS Test Summary Report Date:
Test Unic

CETISW V1.1.2revi

Page 2of 3
19 Ju06 t.06 AM

04.8170-5301/8154202psC

-28-
Analyst: Pr. Approval:

% Germination Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arifical SoWl/S 5 0.84000 0.60000 1.00000 0.09798 021909 26.08%
100 5 0.60000 0.40000 1.00000 0.10954 0.24495 40.82%
Average Height (mm) Summary
Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 75.780 61 84.400 3.9903 8.9226 11.77%
100 5 44.580 32 54.700 3.6342 8.1263 1823%
Average Length (mm) Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 91.22 50 117.40 11.4 25.491 27.94%
100 5 29.26 22.5 33.5 20131 4.5014 15.38%
Average AG Wt (Wet, mg) Summary
Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0. Artcial SoiWS 5 29.605 12.833 38.826 4.3456 9.717 32.82%
100 5 8.7955 6.6434 9.95 0.5739 1.2833 14.59%
Average AG Wt (Dry, mg) Summary
Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 ArtiflcalSoilS 5 4.96040 2.05668 625333 0.75679 1.69222 34.11%
100 5 1.86100 1.20667 2.52496 0.25756 0.57593 30.95%
Average Root WL (Wet mg) Summary
Conc-% ControlType Reps Mean Minimum Maximum SE SD - CV
0 Artificial Soil/S 5 38.878 13.317 48.99 .1615 13.778 37.36%
100 8 8.8630 3.9433 16A8 2.2808 5.1000 57.54%
Average Root Wt. (Dry, mg) Summary
Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artifidal SOaIS 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100. 5 0.98446 0.57666 1.33667 0.12454 0.27849 28.29%
Average Total Wt (Wet, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artfcial SoWVS 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 17.659 11.000 25.575 2.6359 5.894 33.38%
Average Total Wt (Dry, mg) Summary
Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial SNiVS 5 6.57751 2.70335 8.32666 1.00853 2.25514 34.29%
100 5 2.84546 1.78333 3A7495 0.30938 0.69180 24.31%

"

000-092-101-1



CETIS Test Summary
Page 3 of 3

Report bate: 19"Ju'-09:0AM
Test Unk: 04-8170-5301/9154202psC

-29-
AnaWys=. Approval:

% Germination Detail

Con0-% ControlType RepI Rep2 Rep3 Rep4 Rep5
0 Artifidal SoUIS 0.60000 1.00000 1.00000 0.60000 1.00000 -
100 0.40000 0.60000 0.40000 0.80000 1.00000
Average Height (mm) Detail

Conc. Control Type Rep I Rep 2 Rep3 Rep 4 Rep5
0 Artificial SOWS 61 84.4000 75.8000 80.7 77
100 45.5 54.7000 44.5 32 48.2000

Average Length (mm) Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artifial SoWS 50 117.400 99.8000 88.7 102.2
100 33.5 27 22.5 32.3 31

Average AG Wt (Wet, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtUklaI SoWS 12.8333 38.8260 31.748 35.78 30.84
100 9.94995 8.75332 9.11502 6.64335 9.51602

Average AG Wi (Dry, mg) Detail

Conc-%/ ControlType RepI Rep2 Rep3 Rep4 Reps
0 Artifidal SoWS 2.05668 6.05200 5.26000 8.26333 5.17000
100 2.52496 1.38332 2.34003 1.20667 1.8000

Average Root WL (Wet, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal SoWS 13.3167 45.2540 36.3420 46.99 42.488
100 10.0450 3.94334 16.46 4.35687 9.51001

Average Root Wt. (Dry, mg) Detail

Conc-% CoutrolType Repi Rep 2 Rep 3 Rep 4 Rep 5
0 ArtifidalSoilS 0.64667 1.9200 1.52800 2.06331 1.92001
100 - 0.94998 1.33667 1.11499 0.57666 0.94401

Average Total Wt (Wet rng) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArlfidalSoWS 2C.1500 82.0800 68.0900 82.77 73.328
100 19.995 12.6966 25.5750 11.0000 19.0280

Average Total WI (Dry, mg) Detail

Conc-% ControlType Rept Rep 2 Rep3 Rep 4 Rep5
0 Arifidal SoiS 2.70335 7.98000 .78801 8.32660 7.09000
100 3A7495 2.71999 3.45502 1.78333 2.79401

000-092-101-1 CETsI ~V1.1.2reAi



CETIS Analysis Detail
Comparisons:
Report Date
Analysis:

Page 1 of 9
19 J08 27 AM

18-9781-913318154202psC
Plant Bioassay. Chronic' CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
% Germination Compadson 04-8170-5301 04-8170-5301 19Jul-06 :27AM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Angular (Corrackid) 100 >100 1 NIA 32.24%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declston(0.05)
Artificial SoilUSedI 100 1.60156 1.8555 0.0740 0.30679 Non-Signifiant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 0.1745378 0.174538 1 2.51 0.14792 Non-Significant Effect
Error 0.5443657 0.06804 8
Total 0.71890347 0.2425835 9

ANOVAAssumptions'
Attribute Test - Statistic Critical P-Value Decision(0.01)
Variances VauanceRatioF 1.15127 23.15450 0.89470 Equal Variances
DisiribtUon Shapiro-WilkW 0.89943 0.21598 NormalDistdbutlon

Data Summary Original Data Transformed Data
Conc-/ ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal Soil/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88600 1.34528 0.25152
100 5 0.60000 0.40000 1.00000 0.24495 0.9738 0.68472 1.34528 0.26957
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 2 of 9
19 Jul-08 8:27 AM

09-003154202ps0
Plant Bloassay . Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Height (mm) Carparlson 04-8170-5301 04-8170-5301 19 Jui-05 8;27 AM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed <100 100 NIA 13.24%

Group Comparisons

Control vs Cone- . Statistic Critical P-Value, MSD Dscislon(0.05)
Artificial SoiiJSedl 110' 5.78077 1.85955 0.0002 10.0364 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Dectison(0.05)
Between 2433.A 2433.6 1 33A2 0.00041 Significant Effect
Error 58.598 72.8245 8
Total 3016.19611 250.4240 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Vadance Rallo F 1.20557 23.15450 0.86060 Equal Variances
Distribution Shapiro-WilkW 0.87204 0.10558 Normal Distribulin

Data Summary Original Data Transformed Data
Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artificial SoNlS 5 75.780 61 . 84. .9226
100 5 44.580 32 54.7 8.1263
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Comparisons: Page 1 of I
Report Date: 19 Jul.06 t:B AM
Analysis: 10-7495.4983 1l54202psCCETIS Analysis Detail

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type 'SampleUnk Control Unk DateAnalyzed Version
Average Length (mm) Comparison 04-8170-5301 04-8170-5301 19Ju-069'06AM CETISv1.12

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal Varance t Two-Sample C>T Untransformed <100 100 N/A 23.60%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MWS Decision(0.05)
ArtiflcialSoil/Sed . 100 5.35239 1.85955 0.0003 21.5254 SignificantEffect

ANOVA Table

Sourne Sum of Squares Mean Square OF F Statistic P-Valie Decdsion(0.05)
Between 9597.604 9597.804 1 28.65 0.00068 Significant Effect
Error 2180.14 335.0175 8
Total 12277.7437 9932.6210 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 32.06692 23.15450 0.00538 . Unequal Variances
Disriubudon Shapiro-Wilk W 0.86549 0.08853 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Artificial SoIVIS 5 91.22 50 117.4 25A91
100 5 29.28 22.5 33.5 4.5014

Graphics
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Comparisons: Page 4 of 9
Report Date: 19 Jut-6 8:27 AM
Analysis: 08-224.4005S54202psCCETIS Analysis Detail

(PlantBloassay-Chronic CH2M Hill

Endpoint AnalysisType Sample Unk ControlUnk DateAnalyzed Version
AverageAG Wt (Wet mg) Comparison 04-8170-5301 04-8170-301 19Jul-08:27AM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wicoxon Rank Sum Two-Sample C>T Rank <100 100 N/A 27.53%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value Ties Decsion(d.05)
AntlcialSolSedI 100 15 0.0040 0 Significant Effect

ANOVA Table

Source Sum of Squarm Mean Square DF F Statistic P-Value Decision(O.05)
Between 1082.633 1082.633 1 22.54 0.00145 Significant Effect
Error 384.2673 48.03341 8
Total 1465.90033 1130.8865 9

ANOVA Assumptlons
Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 57.33263 23.15450 0.00174 Unequal Variances
Distributon Shapiro-Wilk W 0.76115 0.00488 Non-normal Diatribubon

Data Summary Original Data TransformedData

Conc-% Control Type Count Mean Minimum Maximun SD Mean Minimum Maximum SD
0 ArtificialSoll/S 5 29.605 12.833 38.26 9.717 8.00000 6.00000 10.0000 1.58114
100 5 8.7955 6.6434 0.95 1.2833 . 3.00000 1.00000 5.00000 1.58114

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

PageS of 9
19Jul-068:27AM

183.2573/3154202psC

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Typ Sample Uink Control Unit Date Analyzed Version
Average AG Wt (Dry. mg) Comparison 04-8170-5301 04-8170-5301 19 Ju-068:27AM CETISvI.1.2

Method - AN H Data Transform Zeta NOEL LOE. Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Untfnsformed <100 100 NIA 29.97%
Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecIsion(0.05)
AMticial SollSei! 100 3.8771 1.85955 0.0023 1.48655 Signifcant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between 24.01578 24.01578 1 15.03 0.00469 SignificantEffect
Error 12.78125 1.597656 8
Total 36.7970295 25.613437 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(o.O1)
Variances Variance Ratio F 8.63338 23.15450 0.08018 Equal Variances
DIstuibution Shapiro-WilkW 0.85010 0.05825 Normal Distribution

Data Summary Original Data Transformed Data,

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoHlS 5 4.96040 2.05668 6.26333 1.69222
100 5 1.86100 1.20867 2.52496 0.57593
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CETIS Analysis Detail
Comparisons. Page 6 of 9
Report Daie: 19 Jul-08 8.27 AM
Analysis: 03-2953-5215/8154202psC

Plant Bioassay- Chronic CH2M Hill

Endpoint Analysis lype Sample Link Control Link Date Analyzed Version
Average Root WL (WeI, mg) Comparison 04-8170-5301 04-8170-5301 19 Jul-06 8:27 AM CETISv1.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits ChV PNSO
Equal Variance t Two-Sample C>T Untnansloamed <100 .100 N/A 33.13%

Group Comparisons
Control vs Con-% Statistic Critical P.Value MSD Declslon(0.05)
Artificial Soil/Sedi 100 426398 1.85955 0.0014 12.2176 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between . 1982.119 1962.119 1 18.18 0.00275 Significant Effect
Error. 863.3456 107.9182 8
Total 2825.4648 2070.0372 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(.01)

Variances Variance Ratio F 7.29820 23.15450 0.08013 Equal Variances
Distribullon Shapro-Wilk W 0.84834 0.05551 Normal Distribution

Data Summary Original Data Transformed Data

Cone-%. ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Al1ificlai SoI/S 5 36.878 13.317 46.99 13.778
100 5 8.8630 3.9433 IBAS 5.1000

Graphics
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CETIS Analysis Detail
Comparisons:- Page 7 of 9
Report Date: 19 Jul-06 8:27 AM
Analysis: 14-7385.8765/8154202psC

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version -
Average Root WL (Dry, mg) Comparison . 04-8170-5301 04-8170-5301 19JL-06&27AM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
Equal VariancetTwo-Sample C'T Untransfonmed <100 100 N/A 33.00%

Group Comparisons ,
Control vs Coric-% Statistic Critical P-Value MSO DecIslon(0.05)
Artificial Soil/Sedl 100 2.20464 .1.85955 0.0293 0.5337 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF PStatistic P-Value Declsion(0.05)
Between 1.000891 1.000891 1 4.80 0.05857 - Non-Significant Effect
Eror 1.647414 0205927 8
Total 2.64830458 1.2068177 9

ANOVA Assumptions
Attribute - Test Statistic Critici P-Value Declslon(0.01)
Variances Variance Ratio F 4.31054 23.15450 0.18604 Equal Variances
Distriulon Shapho-Wilk W 0.87013 0.10032 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Conrol Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlical SoB/S 5 1.61720 0.64667 2.06331 0.57819
100 5 0.98446 0.57668 1.33667 0.27849
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CETIS Analysis Detail
Comparisons: Page 8 of 9
Report Date: 19Jul-068:27AM
Analysis: 124848-888B11 54202ps0

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
Average Total Wt (Wet, mg) Comparison 04-8170-5301 04-8170-5301 19 JA-06 t:27 AM CETISV1.1 .2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units CIV PMSD
Equal VariancetTwo-Sample C>T Untransionned <100 100 N/A 30.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MS DecisIon(0.05)
Artificial SoiWSedI 100 4.52971 1.85955 0.0010 20.0438 Signricant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 5959.718 5959.718 1 20.52 0.00193 Signilcant Effect
Error . 2323.675 290.4594 8
Total 8283.39282 6250.1772 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decislon(0.01)

Vadances Variance Ratio F 15.72240 23.15450 0.02060 Equal Variances
DIstribution Shapro-WilkW 0.80564 0.01698 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Sol/S 5 64A84 26.15 82.77 23.370
100 5 . 17.659 11.000 25.575 5.894

Graphics
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CETIS Analysis Detail
Comparisons: Pags 9 of 9
Report Date: 19 Jul-08 8:27 AM
Analysis: 13-5421-29M53S15 4202psO

Plant Bioassay - Chronic CH2M Hill

Endpoint . Analysis Type Sample Link Control Link Date Analyzed Version
Average Total Wt (Dry, mg) Compaison 04-8170-5301 04.8170-5301 19 Jul-w 8:27 AM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PUSD
Equal VariancetTwo-Sample C>T. Untransformd <100 100 NA 29.82%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MS . Declslon(0.05)
Aruficlal Soil/SedI 100 3.53787 1.85055 0.0038 1.96167 Signficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(.05)
Between 34.82234 34.82234 1 12.52 0.00764 Significant Effect
Error 22.25693 2.782117 8
Total 57.0792713 37.604455 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decsion(0.01)
Vautances VarianceRatioF 10.62648 23.15450 0.04184 Equal Variances
Distribution Shapiro-WilkW 0.82768 0.03137 Normal Distribution

Data Summary Original Data Transformed Data

Cone-%. Control Type Count Mean Minimum Maximum SO Mean Minimum Maximun SD
0 Artificial SoILVS 5 6.57761 2.70335 8.32666 2.25514
100 5 2.84548 1.78333 3.47495 0.59180
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CETIS Test Summary
Report Date:
Test Unia

Page 1 of 3
19Jul-06 11:05AM

11-4025-3012/8154203psC

Analyst 2r Appva -40-

[Plant loassay- Chronlo CH2M Hi)

Test No: 16-8138-8754 TestType: PlantChronic Duration: N/A
Start Date: 05 Apr-08 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergi
Ending Date: Dil Water. Source:
Setup Date: 05 Apr-06 Brinec
Comments: recalculated Height and Length data July 19, 2008

Sample No: 15-5457-5144 Code: 81542-03 Clionf:
Sample Date: 14 Nov-05 Materla: Soil Project:
Receive Date: Source: Hanford
Sample Age: 142d Oh Station:

Comments: JIODT8, E283101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSO Method
09-3899-3413 % Germination 100 >100 N/A 20.96% Equal Variance tTwo-Sample
16-7824-0721 Average Height (mm) 100 >100 N/A 14.80% Equal Vauiance t Two-Sample
17-6768021 Average Length (mm) (100 100 N/A 25.33% Equal VadancetTwo-Sample
01-0398-0874 Average AG Wt (Wet, mg) 100 >100 NIA 3526% Equal Variance tTwo-Sample
09218-6543 Average AG Wt (Dry, mg) 100 >100 NIA 35.38% Equal Variance t Two-Sample
07-6762-5312 Average Root Wt. (Wet, mg C 100 100 NIA -36.01% Equal Variance tTwo-Sample
10-3047-5360 Average Root Wt. (Dry, mg) 100 >100 NA 39.40% Equal Variance t To-Sample
17-9521-7694 Average Tol WI (Wet, mg 100 >100 NIA 35.37% Equal Variance ITwo-Sample
09-3124-9971 Average Total Wt (Dry, mg) 100 >100 N/A 35.95% Equal Variance t Two-Sample

000-092-101-1 CETIS"' V1.1.2Wei



CETIS Test Summary
Report Date:
Test Unt

CETS vl.1.2revt

Page 2 of 3
19 Jul-06 1:"5 AM

11.402..3012I154203psC

-41-
Approval:

% Germination Summary
Cone-. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SOWS 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
Average Height (mm) Summary '

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Arutifdai SoWS 5 75.780 61 84.400 3.9903 8.9225 11.77%
100 5 69.320 58.200 77.6 4.5213 10.11 14.58%

Average Length (mm) Summary

Cone-% Control Typo Reps Mean Minimum Maximum SE SD CV
0 Artilicial Soi/S 5 91.22 50 117.40 11A 25A91 27.94%
100 5 58.780 43.8 72A00 4.9457 11.059 19A8%

Average AG Wt (Wet. mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial SoiL/S 5 29.605 12.833 36.824 4.3456 9.717 32.82%
100 5 22.778 12.718 30.848 3.5531 7.9451 34.88%

Average AG Wt (Dry. mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artiicial Soil/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11%
100 5 3.57920 2.00800 4.85601 0.56377 1.26063 35.22%

Average Root WL (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD, CV
0 Artificial SoWS 5 36.878 13.317 48.99 8.1616 13.778 37.36%
100 5 21.691 11.816 31.752 3.6095 8.0711 37.21%

Aveage Root Wt. (Dry, mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Sol/S 5 1.61720 0.64667 2.06331 025857 0.57819 35.75%
100 5 1.36240 0.81600 2.09200 0.22487 0.50283 36.91%

Average Total Wt (Wet, mg) Summary

Cono.% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtilcIal SoIL/S 5 66.464 26.150 82.77 10.452 23.370 35.15%
100 5 44.4e9 24.534 82.600 . 7.1169 15.914 35.79%

Average Total Wt (Dry, mg) Summary

Cone-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artifidal Soil/S 5 6.57761 2.70335 8.32665 1.00853 2.25514 3429%
100 5 4.94160 2.82400 8.94801 0.77480 1.73251 35.06%

000-092-101-1 Antalyst V



CETIS Test Summary
Report Date:
Tet Unk:

CETISm v1.1.2Ml

Page S of 3
lgJu-0611:05AM

114025.301218154203irC

-42-
Appa

% Germination Detail

Conc.% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 ArbflciaJ SOIS 0.80000 1.00000 1.00000 0.80009 1.00000
100 1.00000 1.00000 1.00000 1.00000 1.00000

Average Height (mm) Detail

Conc-% ControlType RepI Rep2 Rep3 Rep4 Rep5
0 Artifidal Sol/S 61 84A000 75.8000 80.7 77
100 76.4000 77.6 . 60.6 75.8000 56.2000

Average Length (mm) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arlifdal SoWS 50 117.400 99.8000 86.7 102.2
100 56.8 61.5 49.4000 72.4000 43.8

Average AG Wt (Wet, mg) Detail

Conc-% ControlType RepI Rep2 Rep3 Rep4 Rep5
0 Artifidal SoiLWS 12.8333 36.8260 31.748 35.78 30.84
100 29.2260 24.71 1.386 30.848 12.718

Average AG Wt (Dry, mg) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep5
0 Artifcial Soil/S 2.05668 6.05200 5.26000 6.26333 5.17000
100 4.48201 4.06799 2.48201 4.85601 2.00800

Average Root Wt. (Wet, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 13.3167 45.2540 36.3420 46.99 42.488
100 25.2300 24A32 15.2260 31.7520 11.8160

Average Root WL (Dy, mg) Detail

Conc.- Control Type Rept Rep 2 Rep3 Rep 4 Rep5
0 Artifdal SolWS 0.64667 1.92800 1.52800 2.06331 1.92001
100 1.38401 1.54200 0.97799 2.09200 0.81600

Avenge Total Wt (Wet, mg) Detail
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoWS 26.1500 82.0800 6M.0900 82.77 73.328
100 54.4560 49.142 31.612 62.6000 24.5340

Average Total Wt (Dry. mg) Detail

Conc.% Control Type Rep t Rep 2 Rep 3 Rep 4 Rep 5
0 ArIIhCW SoilS 2.70335 7.98000 (.78801 8.32666 7.09000
100 5.8602 5.61000 3.46000 6.94501 2.82400

AnaWyst000-M9-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 19 Jul-06 8:32 AM
Analysis: 093899.131S4203PsC

Fant Bioassay-Chronic CH2M Hill

Endpoint Analysis Type Sample nk Control Link Date Analyzed Version
% Gonnination Comparison 11-4025-3012 11-40253012 19 Ju1-06 5:31 AM CETISvI.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSO
Equal Variance t Two-Sample C >T Angular (Corrected) 100 >100 1 N/A 20.96%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Declslon(0.05)
ArtiaciM Soil/Sed! 100 -1.633 1.85955 0.9294 0.20917 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.084348 0.084348 1 2.7 0.14111 Non-Significant Effect
Error 02530439 0.031630 8
Total 0.33739194 0.1159785 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Vadances Modifled Levene 4.80000 1125862 0.05984 Equal Variances
DistibutIon Shapio-Wilk W 0.81415 0.02153 Normal Disitution

Data Summary Original Data Transformed Data

Cone-%/ ControlType Count Mean Minimum Maximum SO Mean Minimum Maximum SO
0 Artilicial Soll/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020
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CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 19 Jul06 8:32 AM
Analysis: 18-7824-07218154203psC

Plant loassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Uink Control Uink Date Analyzed Version
Average Height (mm) Comparison 11-4025-3012 11-4025-3012 19 Jut-06 8:31 AM CETISvI.1.2

Method Alt H Data Transform zeta NO LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NA 14,80%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artificial SoVSedi 100 1.07125 1.85955 0.1577 11.2137 Non-Signiflant Effect

ANOVATable

Source Sum of Squares Mean Square OF F StatiSIC P-Value Docision(0.05)
Between 104.329 104.329 1 1.15 0.31531 Non-Significant Effect
Error 727.298 90.912 8
TOtal 831.625015 . 195.241 9

ANOVAAssumptons .

Attribute Test Statistic Critical P-Value DecsIorn(0.01)
Vauances Variance Ratio F 1.28388 23.15450 0.81452 Equal Variances
Distribution Shapiro-WikW 0.84519 0.05090 Normal Disributon

Data Summary Original Data Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 75.780 61 84.4 8.9226
100 5 69.320 50.2 '77.0 10.110

Graphics
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Comparisons: Page 1 of I
Report Date: 19Jul11:06 AM
Analysis: 17-678-6021111 54203Ms0CETIS Analysis Detail

Plant Bloassay -Chronic CH2U Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version

Average Length (mm) Comparison 11-4025.3012 11-4025-3012 19Jul-06 11:05AM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

EqualVariance tTwo-Sample C'T Untransformed <100 100 WA 25.33%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decision(0.05)
Artiicial Sol/Sedl 100 277152 1.85955 0.0121 23.1074 Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)

Between 2965.284 2965.284 1 7.68 0.02424 Significant Effect
Error 3088.29 388.037 8
Total 6053.58008 3351.321 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)

Vadriances Variance Ratio F 5.31285 23.15450 0.13466 Equal Vaiances

Distribudon Shapiro-Wilk W 0.93755 0.52813 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minhnum Maximum SD

0 Artiicial SolS 5 91.22 50 117.4 25.491

100 5 - 6.780 43.8 72.4 11.059
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CETIS Analysis Detail

Comparisons: Page 4 of 9
Report Date: 19 Jut-G 8:32 AM
Analysts: 01.0398-08741B154203psC

Plant Bloassay - Chronic CH2M 1I1

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average AGWt (Wet, mg) Comparison 11-4025-3012 11-4025-3012 19 Ju-06 8:31 AM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
Equal Variance t Two.Sample C>T Untransformed 100 >100 1 N/A 3526%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSO Decislon(0.05)
ArtificialSoWl/Sed 100 1.2138 1.85955 0.1293 10.4381 Non-SignificantEffect

ANOVA Table

Source Sum of Squares' Mean Square DF F Statistic P-Value Decislon(0.05)
Between 116.5494 110.5494 1 lAS 0.25851 Non-SignificantEffect
Error 630.1755 78.77194 8
Total 746.724945 195.32135 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1A9579 23.15450 0.70595 Equal Variances
Distribution . Shapiro-Wik W 0.86182 0.08017 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximun SD Mean Minimum Maximum SD
0 Arificlal Soil/S 5 29.605 12.833 35.825 9.717
100 5 22.778 12.718 30.848 7.9451

Graphics
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CETIS Analysis Detail

Comparisons: Page 5 of 9
Report Date: 19 Ju 832 AM
Analysis: 09-5216-6543154203psCLPlant Bioassay. Chronic CH2M Hill

Endpoint. Analysis Type Sample Link Control Link Date Analyzed Version
Average AG WI (Dry, mg) Compadsont 11-4025-3012 11-4025-3012 19 Jul-08 8:31 AM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 NIA 35.38%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value USO Declslon(0.05)
Artificial SolISed 100 1.46361 1.85955 0.0907 1.75485 Non-SIgnificant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 4.769275 4.769275 1 2.14 0.18145 Non-Significant Effed
Error 17.81121 2.228401 8
Total 22.5804858 6.9956765 9

ANOVA Assumptions

Attbute Test Statistic Critical P-Value Dectslon(0.01)
Valances Variance Ratio F 1.80195 23.15450 0.58241 Equal Variances
Distribution Shapiro-Wilk W 0.85931 0.07488 Normal Distribution

Data Summary Original Data Transformed Data

ConC-%. ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifcial Solu/S 5 4.96040 2.05668 6.26333 1.69222
100 5 3.57920 2.00800 4.85801 1.26063

Graph"le
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Compadsons: Page 6 of 9
Report Date: 19 Jul-08 8:32 AM
Analysis. 07-6762-5312B1 54203psCCETIS*Analysis Detail

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Average Root WL (Wet mg) Comparson 11-4025-3012 11-4025-3012 19Jul.08 &31AM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance iTwo-Sample C>T Untransfonned <lOO 100 N/A 36.01%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)

Artfical Sol/Seod 100 2.12672 1.8595 0.0331 13.2790 SVgificant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)

Between 576.6071 576.6071 1 4.52 0.06613 Non-Significant Effect

Error 1019.879 .127.4848 8
Total 1596.48572 704.09194 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)

Variances Variance Ratio F 2.91398 23.15450 0.32495 Equal Variances

istributon Shapiro-Wik W 0.87337 0.10940 Nonnai Disbtution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Artficial Soil/S 5 36.878 13.317 46.99 13.778
100 5 21.691 11.816 31.752 8.0711
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 19 Jul-06 8:32 AM
Analysis: 10.3047-536091 54203psC

Plant Bioassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Uink Control Unk Date Analyzed Version
Average Root WI. (Dry, mg) Comparison 11-4025-3012 11-4025-3012 19Jul-06 8:31AM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Clv PMSD
Equal Vartance t Two-Sample C>T Untransformed 100 >100 1 N/A 39.40%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Detison(O.S)
Artificial Soil/Sed 100 0.74355 1.85955 0.2392 0.63723 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decsion(0.06)
Between 0.1623032 0.162303 1 0.55 0A7842 Non-Signifkant Effect
Error 2348564 0.293571 8.
Total 2.51086763 0.4558738 9

ANOVAAssumptlons

Attribute Test Statistic Critical P-Value DecisIon(0.01)
Variances Variance Ratio F 1.32217 23.15450 0.79323 Equal Variances
Distribulion Shapiro-Wilk W 0.96492 0.84022 Normal Disbtution

Data Summary Original Data Transformed Data

Conc-l ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artlicial Soil/S 5 1.61720 0.6468 2.06331 0.57819
100 5 .1.36240 0.81600 2.09200 0.50283
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Analyst 3r- Appmval:OOD-092-101-1



Comparlsons: Page 8 of 9
Report Date: 19 JLA-08 8:32 AM
Analysis: 17-9521-789481 54203psCCETIS Analysis Detail

Plant Bioassay. Chronic CH2 Hill

Endpoint Analysis Type SampleiUnk ControlLink Date Analyzed Version

Average Total Wt (Wet mO) Comparison 11-4025-3012 11-4025-3012 19 Jul-06 &:31 AM CETISv.1.2

Method - Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO

Equal Variance tTwo-Sampl C>T Untransformed 100 ,10O I NIA 35.37%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSO Declsion(0.05)
Artificial So/Sedi 100 1.74104 1.85955 0.0599 23.5133 Non-Sgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dsclason(0.05)

Between 1211.628 1211.628 1 3.03 0.11988 Non-Signifiant Effect

Error 3197.737 399.7171 8
Total 4409.36499 1611.3455 9

ANOVA Assumptions

Attribute Test Statistic Critical P.Value Dacislon(O.01)

Variances Variance Ratio F 2.15665 23.15450 0.47497 Equal Variances

Distbulion Shapiro-Wit W 0.88762 0.09378 Normal Distribulon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD

0 Artificial SoilS 5 60.484 28.15 82.77 - 23.370
100 5 44A69 24.534 62.600 15.914 -
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: - 19 Jul.06 8:32 AM
Analysis. 09-3124-9971/B154203psC

Plant Bioassay- Chronic CHI2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
Average Total Wt (Dry, mg) Comparison 114025-3012 114025-3012 19 Jul-06 &31 AM CET1SvI.1.2

Method Alt H Data Transform Zeta NOEL WEL Toxic Units ChV PMSO
Equal Variance tTwo-Sample C> T Untransformed 100 >100 1 N/A 35.95%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MSD Doeclslon(0.05)
ArtificialSO/SOdI 100 - 1.28638 1.85955 0.1171 2.36495 Non-SignificantEffect

ANOVA Table

Source Sin of Squares Mean Square DF F Statistic P-Value DecIsion(0.05)
Between 6.691254 6.691254 1 1.65 0.23429 Non-SIgnificant Effect
Errr 32.34890 4.043621 8
Total 39.0402188 10.734875 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Denision(0.01)
Variances Variance Ratio F 1.69432 23.15450 0.62201 Equal Variances
Distribution Shapiro-Wik W 0.8874 0.15864 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Typ Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artfficial SoWlS 5 6.57781 2.70335 8.32666 2.25514
100 5 4.94160 2.82400 6.94801 1.73251
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CETIS Test Summary
Page I of 3

Report Date: 19 JLI-O l 9:11 AM
Test Una 07-839-5277/Bi 54208psC

CEnS" vtl.2revl
-53-

Analyst: Approval:

IPlant Bioassay- Chronic CH2M Hilt

Test No: 13-1444-4664 Test Type: PlntChronic Duration: NA
Start Date: 05 Apr-08 Protocol: ASTME1963-02(2002) Species: Po sandbergi.
Ending Date. Dil Water . Source:
Setup Date: 05 Apr-0 Brine:
Comments: recalculated Height and Length data July 19, 2006.

Sample No: 15-5450-5055 Code: B1542-08 Client: -
SampleDate: 28 Nov-05 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 128d Oh Station:

Comments: JlOU5 E289701

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method
08-9339-g39 % Germination 100 >100 NA 22.99% Equal Variance t Two-Sample
05-9747-9568 Average HeIght(mm) '100 - 100 NA 13.83% . EqualVariancetTwo-Sampla
14-1673-3355 Average Length (mm) '100 100 N/A 24.80% Equal VarianceITwo-Sample
14-1079-1148 AverageAGWt (Wetmg) <100 100 N/A 30.69% EqualVariancetTwo-Sample
15-7306-8313 AverageAGWt(Dry,mg) -100 100 WA 30.26% Equal VariancetTwo-Sample
14-6069-9442 Average RootWt (Wet mg < 100 100 NA 37.46% Equal Varfanc t Two-Sample
01-4665-3750 Average Root Wt (Dry, mg) 100 >100 WA 35.11% Equal Variance t Two-Sample
08-4711-9313 Average Total Wt (Wet, mg c 100 100 NA 34.17% Equal Variance t Two-Sample
09-1572-4544 AverageTotal Wt(Dry mg) <100 100 NA 31.11% Equal VariancetTwo-Sample

000-092-101-1



CETIS Test Summary

CETlS"S vl.1.2revt

Report Date:
Test Lnk:

Page 2 of 3
19 Jul-06 911 AM

07-8369-5277/8154208psC

-54-
Analyst Approval:

% Germination Summary

Conc-% Control Type Reps Mean - Minimum Maximum SE SD CV

0 Arifici SOWS 5 0.84000 0.60000 1.00000 0.09708 0.21909 26.08%
100 5 0.96000 0.80000 1.00000 0.04000 0.08944 9.32%

Average Height (mm) Summary

Conc-% Control Type Reps Mean Minimum Maxlmwn SE SD CV
0 Argificial SOI/S 5 7&780 61 84.400 3.9903 8.9228 11.77%
100 5 51A8 39.6 64 19828 8.9057 17.30%

Average Length (mm) Summary '

Conc-% ControlType Reps Mean Minimum Maximuim SE SD CV
0 Arlincial SoWS 5 91.22 50 117.40 11A 25.491 27.94%
100 5 53.600 39.200 62400 4.2459 9.4942 17.71%

Average AG Wt (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 29.605 12.833. 36.828 4.3456 9.717 32.82%
100 5 16.921 13.174 25.232 2.2337 4.9947 29.52%

Average AG Wt (Dry, mg) Summary

Conc-%. ControlType Reps Mean Minimum Maximum SE SD CV
0 ArtificialSoiUS 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11%
100 - 5 2.1350 2.31799 3.92000 028112 0.62860 21.58%

Average Root WL (Wet, mig) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE So CV
0 Artifcial SoWS 5 36.878 13.317 48.99 6.1616 13.775 37.36%
100 5 22.994 12.764 37.868 4.1506 9.281 40.36%

Average Root Wt. (Dry, mg) Summary
Conc.% Control Type Reps Mead Minimum Maximum SE SD CV
0 Artificial SOWS 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 1.46240 1.04600 2.04600 0.16241 0.36317 24.83%

Average Total Wt (Wet, mg) Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArflcdaL Sol/S 5 66.464 26.150 82.77 10.452 23.370 35.15%
100 5 39.915 25.938 83.1 (.3258 14.145 35A4%

Average Total Wt (Dry. mg) Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Aifldal SoaWS 5 6.57761 2.70335 8.32668 1.00853 2.25514 34.29%
100 5 4.37590 3.36399 5.96599 0.44024 0.98441 22.50%

00"-92-101-1



CETIS Test Summary
Page 3 of 3

Report Dater 19 Jul.S 9:11 AM
Test U 078369 -52778154208ps0

CETIS"w v1.1.2rev

% Germination Detail
Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
a Artificial Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 0.80000

Average Height (mm) Detail
Conc- ControlType RepI Rep2 Rep3 Rep4 Reps
0 Artificial Soil/S 61 84AOO 75.8000 80.7 77
100 50 39.8 64 49 54.8

Average Length (mm) Detail
Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoS 50 117.400 99.8000 80.7 102.2
100 51A000 392000 62.4000 53 62
Average AG Wt (Wet, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artificial SolliS 12.8333 36.8260 31.748 35.78 30.84
100 14.0380 13.174 25.2320, 14.216 17.945

Average AG WI (Dry. mg) Detail
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilS 2.05668 6.05200 5.26000 6.26333 5.17000
100 258401 2.31799 3.92000 2.64800 3.09750
Average Root WL (Wet, mg) Detal
Conc-% ControlType Repi Rep2 . Rep3 Rep4 RepS
0 Artificial Soil/S 13.3167 45.2540 3X.3420 46.99 42.488
100 21.4260 12.7640 37.868 19.062 23.8525
Average Root WL (Dry, mg) Detail

Conc-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial So/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 1.37800 1.04600 2.04600 1.38199 1.45999

Average Total Wt (Wet, mg) Detail
Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 RepS
0 Arilfal SoL'S 26.1500 82.0800 68.0900 82.77 73.328
100 35.4640 25.938 63.1 33.278 41.7975
Average Total Wt (Dry, mg) Detail
Cone-%A ControlType RepI Rep2 Rep3 Rep4 Reps
0 Artificial SoWS 2.70335 7.98000 6.78001 8.32666 7.D9000
100 3.96201 3.36399 5.96599 4.03000 4.55751

-55-
Analyst A' Approval:000-092-101-1



Comparisons: Page 1 of 9
Report Date: 19Jul-08 8:36AM
Analysis: 08.9339-8S09154208ps0CETI$ Analysis Detail

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 07-8369-5277 07-8369-5277 19JuI-068:36AM CETISv1.1.2

Method Aft Data Transform Zeta 11NOEL LoEL. Toxic Units Ch PMSD
Equal Variance tTwo-Sample C>T Angular (Corrected) 100 >100 1 MAL 2.99%

Group Comparisons

Control vs Cone-%/ Statistic Critical P-Value MSD Decision(O.05)
Aulifldal SoIl/SedI 100 . -1.1138 1.85955 0.8512 .0.22714 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 0.0462777 0.046278 1 1.24 0.29769 Non-SignIficant Effect
Error 0.2984103 0.037301 8
Total 0.344688 0.0835790 9

ANOVA Assumptions

Attribute Test Statistic Critical p-value DecIsion(0.01)
Variances Variance Ratio IF 5.57m 23.15450 0.12462 Equal Variances
Disibufon Shapiro-Wilk W 0.52019 0.02548 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 021909 1.16160 0.88608 1.34528 0.25152
100 5 0.96000 0.80000 .1.00000 0.08944 1.29766 1.10715 1.34528 0.10650
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Comparisons: Page 2 of S
Report Date: 19 Jul-06 8:36 AM
Analysis: 05-9747-9561815 4208MsCCETIS Analysis Detail

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type SampleLnk ControlUnit DateAnalyzed Version
Average Height (mm) Comparison . 07-8369-5277 07-8369-5277 19 Jul)6:38 AM CETISv.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVariancetTwo-SampMe C>T Untransformed <100 100 NA 13.83%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(&.05)
Arlificial Soli/SedI 100 - 4.31019 1.85955 0.0013 10.4838 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(O.05)
Between 1476.225 1478.225 1 18.58 0.00258 Significant Effect
Error 635.696 79.46201 8
Total 2111.92114 1555.6871 9

ANOVA Assumptions
Attribute Test Statistic Critical P.Value Docision(O.01)

Variances Variance Ralio F 1.00378 23.15450 0.99717 Equal Variances
Distrbulon Shapiro-WikW 0.95429 0.71928 NormalDist'bution

Data Summary Original Data Transformed Data

Conc-%l Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlifidal Sil/S 5 75.780 61 84.4 8.9226
100 5 51AB 39.6 64 8.9057

Graphics
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Analyst Approval:000-W92-101-1



Comparisons: Page 1 of I
Report Date: 19 Ju.06 9:11 AM
Analysis: 14-1673.3355/8154208CpsCETIS Analysis Detail

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type SampleUnk ControlLink DateAnalyzed Version
Average Length (mm) Comparkion 07-839.5277 07-8389-5277 19Ju-069;1OAM CETISv1.12

Method Alt H DataTransform zets NOEL LOEl . ToxicUnits ChV PMSO

Equal VariancetTwo-Sample C>T Untransformed <100 100 N/A 24.80%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSO Decision(0.05)
Artificial Soil/Sedl 100 3.09253 1.85955 0.0074 22.6210 Signcant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decdsion(0.05)

Between 3538.161 3538.181 1 9.56 0.01483 Significant Effect
Error 2959.648 369.95 8
Total 5497.80905 3908.1169 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value DeclsIon(0.01)

Variances Variance Ratio F 7.20848 23.15450 0.08182 Equal Variances

Distribution Shapiro-Wik W 0.89813 0.20895 Normal Distrbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum So

0 Artificial Sol/S 5 91.22 50 117.4 25.491
100 5 53.600 39.2 62.4 9A942
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Comparisons: Page 4 of 9
Report Date: 19 Jul-06 8:36 AM
Analysis: 14-1079-1146/915420895CCETIS Analysis Detail

Plant Bloassay - Chronic CH2M Hill

Endpoint AnalysisType SampleUnk ControlUnk DateAnalyzed Version

Average AG Wt- (Wet mg) Comparison 07-8369-5271 07-8369-5277 19 Jul-08 :38 AM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C'>T Untransformed <100 100 NA 30.69%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(O.05)
Artificial SoWiSed 100 2.5906 1.85955 0.0159 9.08585 Signlfcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)

Between 402.2389 402.2389 1 6.74 0.03181 Significant Effect

Error . 477.4698 59.68373 8
Total 879.708771 461.92265 9

ANOVA Assumptions
Attribute Test Statistle Critical P-Value Decislon(0.01)

Variances Variance Rauo F 3.78474 23.1540 0.2256 Equal Variances

Distribution Shaplro-Wlk W 0.88392 0.14468 Normal Distritution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Artificial SOWS 5 29.605 12.833 36.825 9.717
100 5 16.921 1.l74 25.232 4.9947
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Comparisons: eage 5 of 9
Report Date: 19 Jul-08 8:38AM
Anaysis: 15.7306.8313181 4208psCCETIS Analysis Detail

Plant Bloassay -Chronic CH2M HID

Endpoint Analysis Type Sample Uink Control Unk Dale Analyzed Version

Average AG Wt (Dry. mg) Comparison 07-839-5277 07-9-5277 19 JUlM-0 8:36 AM CETISV.12

Method At H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal VariancetTwo-Sample C>T Untransbmed <100 100 N/A 30.26%

Group Comparlsons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)

AftficIal SoWA/Sedl 100 2.53545 1.85955 0.0175 1.50124 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)

Between 1047451 10.47451 1 643 0.03498 Signifcant Effect

Error 13.03508 1.629382 8
Total 23.5095625 12.10388 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value . Declslon(0.01)

Variances Variance Ratio F 7.24704 23.15450 0.08109 Equal Variances

Distributon Shapiro-Wilk W 0.84825 0.05537 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum MaxImum SD Mean Minimum Maximum SD

0 AifIdal Sol/S. 5 4.96040 2.05868 6.26333 1.69222

100 5 2.91350 2.31799 3.92000 0.68280
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CETIS Analysis Detail
Comparisons: Page 6 of 9
Report Date: 19 JuI-40 &36 AM
Analysis: 14-6069-9442J19 54208psC

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
Average Root WL (Wet, mg) Comparison 07-839-5277 07-8369-277 19Ju-06836AM CETISvI..2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Uniransformed <100 100 N/A 37.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecIsion(0.05)
ArtficialSoWSedI 100 1.8680 1.85955 0.0493 13.8149 SignificantEffect

ANOVA Table

Source Sum-ofSquares Meen Square OP P Statistic P-Value Declsion(0.05)
Between 481.8888 481.8888 1 3A9 0.09859 Non-SignitoantEffect
Error 1103.85 137.9813 8
Total . 1585.73911 619.87008 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 2.20379 23.15450 0.46291 Equal Vadances
Distribution Shapiro-WiikW 0.94621 0.62394 Normal Disrbtton

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artiicial Soil/S 5 36.878 13.317 46.99 13.778
100 5 22.994 12.764 37.868 9.281
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CETIS Analysis Detail
Comparisons; Page? of 9
Report Data: 19 Jul-06 8:36 AM
Analysis: 01-46653750,154208psC

Plant Bioassay-Chronic CH2M HID

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
Average Root Wt. (Dry, mg) Comparison 07-8369-277 07-8369-5277 19 Jul-06 8:36 AM CETISvI.12

Method All H Data Transform Zala INOEL LOEL Toxic Units ChV PMSO
Equal Variance tTwo-Sample C>T Untransformed 1100 >1100 I N/A 3&.11%

Group Comparsons

Control vs Conc-% Statistic Critical P-Value MSD Docision(O.05)
Artificial Soil/Sed 100 0.50097 1.85955 0.3129 0.58781 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 0.0599097 0.05991 1 0.26 0.62585 Non-Significant Effect
Error 1.864768 0.233096 8
Total 1.92467780 0.2930057 9

ANOVA Assumptions
Aifribute Test Statistic . Critical P-Value Decision(0.01)
Variances VarianceRatioF 2.53463 23.15450 0.38967 Equal Variances
Distribution Shapiro-WUlk W 0.92278 0.38072 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arllicil SoS 5 1.61720 0.64667 2.06331 0.57819
100 5 1.46240 1.04600 2.04800 0.38317
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Comparisons: Page o1 9
Report Date: 19 Jul-06 8:36 AM
Analysis: 08.4711-93133154208psCCETIS Analysis Detail

Plant Bloassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Average Total Wt (We mg) Comparson 07-8369-5277 07-8369-5277 19Jul-06836AM CETISV.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal VariancetTwo-Sample C>T Unhansformed <100 100 NWA 34.17%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value, MSO Decision(0.05)
Artlflcial SoilISedi 100 2.17471 1.85955 0.0307 22.7178 Slgnilicant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 1764.66 1764.66 1 4.73 0.06137 Non-SWgnflcant Effect
Err 2985.025 373.1281 8
Total 4749.68494 2137.7879 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2.72968 23.15450 0.35420 EqualVariances
Distribution Shapro-WkW 0.92551 0.40519 Normal Distribution

Data Summary Original Data Transformed Data

Conc.% ControlType Count Mean Minimum Maximum SD Mean' Minimum Maximum SD
0 Artiicial Soil/S 5 66.484 28.15 82.77 23.370
100 5 39.915 25.938 63.1 14.145

Graphics
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report bate: 19 Jul-06 8:36 AM
Analysis: 09.1 572-4544/8154208p0

Plant Bloassay- Chronic' CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
Average Total Wt (Dry, mg) Comparison 07-8369-5277 07-8369-5277 19JL-06 :36 AM CETISvI.1.2

Method ' Alt H Data Trnsform. Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T . Untransformed <100 N100 A 31.11%

Group Comparisons

Control vs Conc-% Statistic Critical p-Value MSD Decision(0.05)
Artificial Soiu/SedI 100 2.00077 1.85955 0.0402 204630 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistc P-Value Decision(t.05)
Between 12.11875 12.11875 1 4.00 0.08042 Non-SignificantEffect
Error 24.21888 3.02736 8
Total 36.3376379 15.146115 9

ANOVA Assumptions
Attribute Test Statistic Critical - P-Value Declslon(0.01)

Variances Variance Ratio F 5.24797 23.15450 0.13730 Equal Variances
Distributon Shapiro-Wilk W 0.86537 0.08825 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlTyp. Count Mean - Mmnimcm Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 6.57761 2.70335 8326M8 225514
100 5 4.37590 3.36399 5.96599 0.98441
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CETIS Test Summary
Report Date:
Test Link:

CE TIS' vl,1.2revi

Pale 1 of 3
19 i-06 9:14 AM

1-9232-97078156801psA

-66-
Approval:

Plant Bioassay- Chronic CH2M Hilt

Test No: 09-461-5998 TestType: PlanIChronlc . Duration: N/A
Start Date: 05 Apr-08 Protocol: ASTME1983-02(2002) Species: Poa sandbergil
Ending Date: Dil Water: Sourc:
Setup Date: 05 Ap7-O Brine:

Comments: recalculated Height and Length data July 19, 2008

Sample No: 07-81124502 Code: B1566-01 Client:
Sample Date: 22 Mar-06 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 14d Oh Station:
Comments: J11JB8

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method
18-1051-4761 %Germination 100 '>100 N/A 27.93% WilcoxonRankSumTwo-Sample
09-12234020 Average Height (mm) <100 100 N/A 1159% Equal Variance tTwo-Sample
03-40484761 Average Length(mm) <100 100 N/A 24.00% Equal VariancetTwo-Sample

03-8041-1052 Average AG Wt (Wet. mg) 100 >-100 N/A 3428% Equal Variance tTwo-Sample
02-2888-7817 Average AG Wt (Dry, mg) 100 >100 N/A 28.98% Equal Vadance t Two-Sample
09-6062-0345 Average RootWIL (Wetrmg 100 >100 NWA 40.92% Equal VauiancetTwo-Sample
10-4590-5559 Average RootWL.(Dry.mg) 100 >100 NA 35.48% Equal VariancetTwo-Sample
02-5986-7407 AverageTotalWt (Wet mg 100 >100 NA 30.99% Equal Variance tTwo-Sample
12-1118-5196 AverageTotalWt(Dry,mg) 100 > 100 NA 29.78% Equal Variance tTwo-Sample

Anatyst Zr000-M9-101-1



CETIS Test Summary
Report Date:
Test Unk,

CETISm v1.1.2revl

Page 2 of 3
19 Ju-08t14AM

18-9232-970/i 156001psA

-67-
Analyst: 2-- Approval:

% Germination Summary
Conc-% ControlType Reps Mean Minknum Maximum SE SD CV
0 Artifcial SoWS 5 0.84000 0.60000 1.00000 0.09798 021909 26.08%
100 5 0.92000 0.60000 1.00000 0.08000 0.17189 19.44%

Average Height (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidal Sofl/S 5 75.780 61 84A00 3.9903 8.9226 11.77%
100 5 5&780 48 63A00 2.5303 5.6579 9.96%

Average Length (mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artiial SoIWS 5 91.22 50 117.40 11.4 25.491 27.94%
100 5 54.94 48.200 652 2.9441 .5832 11.98%

Average AG Wt (Wet, mg) Summary

Cone-f ControlType Reps Mean Minimum Maximum SE SD CV
0 Artifcial SoIUS 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 27.831 20.878 40.21 3.3027 7.385 26.54%

Average AG Wt (Dry, mg) Summary

Conc-%e Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtificialSoL/S 5 4.96040 2.05088 628333 0.75679 1.69222 34.11%
100 5 3.67425 3.27800 4.15801 0.15787 0.35255 9.60%

Average Root Wi. (Wet, mg) Summary

Conc -f Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SowS 5 38.878 13.317 46.99 6.1616 13.778 37.36%
100 5 33.714 15.53 47.044 5.2816 11.810 35.03%

Average Root W. (Dry, mg) Summary

Cono-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiWS 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 1.85148 1.53000 227400 0.16841 0.37657 20.34%

Average Total Wt (Wet. mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial Soa/S 5 66.484 26.150 82.77 10.452. 23.370 35.15%
100 5 61.545 51.644 71.45 3.6797 8.2281 13.37%

Average Total Wt (Dry, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artfcial SoIlS 5 6.57761 2.70335 8.32668 1.00853 2.25514 34.29%
100 5 5.52573 4.81399 6.40199 0.30399 0.67973 12.30%

000-092-101-1



Page 3 of 3
Repot Date. 19 Ju-Od 9:14 AM
Test Unk: 16-9232-9707/156601psACETIS Test Summary

0 CETISM v1.1.2revi
-68-

Analyst ..-- Approval_

% Germination Detail
Conc-% ControlType Repi Rep2 Rep3 Rep4 Rep5
0 Artifidal SoILUS 0.60000' 1.00000 1.00000 0.60000 1.00000
100 1.00000 0.60000 1.00000 1.00000 1.00000

Average Height (mm) Detail

Conc-* Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SOWS 61 84A000 75.8000 80.7 77
100 59 55.7000 63.4000 48 57.8

Average Length (mm) Detail
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifcial SoilS 50 117A00 99.8000 86.7 102.2
100 48.2000 50.3 652 56 55

Average AG Wt (Wet, mg) Detail
Conc-%/ Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIl/S 12.8333 36.8260 31.748 35.78 30.84
100 24.408 40.21 25.64 20.8780 28.0200

Average AG WI (Dry. mg) Detail

Conc-% Control Type Rep I Rep 2 Rep3 Rep 4 Rep5
0 Artificial Soil/S 2.05668 0.05200 5.26000 6.26333 5.17000
100 3.79600 3.38332 4.15801 3.27600 3.75599

Average.Root Wt (WeI, mg) Detail
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 RepS
0 Artificial Sol/S 13.3167 45.2540 36.3420 48.99 42.488
100 47.044 15.53 35.33 30.768 39.9000

Average Root WI. (Dry. mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 . Artificial Soi/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 2.27400 1.67334 2.24399 1.53599 1.53000

Average Total Wt (Wet, mi) Detail

Conc-% ControlType Rept Rep 2 Rep 3 Rep 4 Rep 5
0 ArUCal SoIl/S 26.1500 82.0800 68.0900 82.77 73.328
100 71.45 55.74 60.97 51.644 67.92
Average Total Wt (Dry, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artifidal Soil/S 2.70335 7.98000 6.78801 8.32668 7.09000
100 8.06999 5.05684 6A0199 4.81399 5.28801

000.-M2-101-1



Comparisons: Page 1 of 9
.Report Date: 19 JuL4B 8:40 AM
Analysis: 18-1051-47811815dB 01psACETIS Analysis Detail

Plant Bioassay- Chronic CH2M Hill

Endpoint AnalysisType SampleLink Control Unk DateAnalyzed Version

% Germination Comparison 16.9232-9707 16-9232-9707 19 Ju-06 &39AM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
WilwoxnRankSumTwo-Sample C>T Rank 100 >100 1 NIA 21.93%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Docision(0.05)
Artificial SoU/Sedi 100 30 0.6548 3 Non-Slgnftlnt Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statlstic P-Value Decision(0.05)
Between 0.021087 0.02107 1 0.40 0.54474 Non-Signicant Effect
Error 0.4217399 0.052717 0
Total 0.442=293 0.073M05 9

ANOVA Assumptions

Attribute Test .- Statistic Critical P-Valus Decilon(O.01)
Variances Variance Ratio F 1.-%=0 23.15450 0.7D4D0 Equal Variances
Distribution Shapir-Wal W 0.75864 0.00455 Non-normal Distribution

Data Summary Original Data Transformed Dat

Conc-%, ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoIIJS 5 0.84000 0.60000 1.00000 0.219D9 S.00DD0 2.000OO 7.00000 2.73861

100 5 0.92000 0.60000 1.00000 0.17889 6.00000 2.00000 7.00000 2.23607

Graphics

O 

aa

0.4

ci3

0 Ice .0 -t3 -LO -05 CA 0.5 IA LI 274

CETIS" v.1.2evl
-69-
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CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 19 Jut-O 8:40 AM
Analysis: 09M1226020B15601psA

Plant Bioassay- Chronic CH2M lill!

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Average Height (mm) Comparison 16-9232-9707 16-9232-9707 19 Jul-06 8:39 AM CETSv.i.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Untraforned 1100 100 N/A 11.59%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decialon(.05)
ArlIncial Soll/Sedi 100 4.02124- 1.85955 0.0019 8.78620 Significant Effect

ANOVATable

Source Sum oa Squares Mean Square DP P Statistic P-Value Declsion(0.05)
Between 902.5 902.5 1 16.17 0.00383 Signiicant Effect
Error 446.49S 55.112 8
Total 1348.99600 958.31200 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2.48694 23.15450 0.39912 Equal Variances
Disribution Shapiro-WdkW 0.90083 0.22372 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artiicial Soil/S 5 75.780 61 84.4 0.9226
100 5 56.780 48 63.4 5.6579

Graphics
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Comparisons: Page 1 of I
Report Dat: 19 Jul-06 9:14 AM
Analysis: 03-464"-7611156601SpACETIS Analysis Detail

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Average Length (mm) Compadson 16-9232-9707 16-9232-9707 19Jul-069:13AM CETISv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C>T Untransformed <100 100 WA 24.00%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valu MSD Daclsion(0.05)
Artifcal Soil/Sedi 100 3.08142 1.85955 0.0075 21.8939 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 3290.598 3290.596 1 9.50 0.01508 Significant Effect
Error 2772.44 346.555 8
Total 063.03589 3637.1509 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decklion(0.01)
Variances Variance Ratio F 14.99313 23.15450 0.02248 Equal Variances

Distribution Shaplro-WIlkW 0.87809 0.12406 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arifcial SOWS s 9122 50 117.4 25.491
100 5 54.94 48.2 65.2 6.5832
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Comparisons: - Page 4 of 9
Report Date: 19 Jul-05 8:40 AM
Analysis. 03.8041-10521B156601 psACETIS Analysis. Detail

Plant Bioassay - Chronic CH2M Hin

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version

Average AG Wt (Wet mg) Comparison 16-9232-9707 16-9232-9707 19Jul-068&39AM CETISv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units - ChV PMSD

Equal VariancetTwo-Sample C>T Untranmformed 100 >100 1 WA 3428%

Group Comparisons

Control vs Cone-%/ Statistic Critical P-Value MSD Decision(O.05)

Arificial So0l/Sedl 100 0.32514 1.85955 0.3757' 10.1497 Non-Slgnaficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)

Between 7.873582 7.873582 1 0.11 0.75342 Non-SIgnificant Effect

Error 595.8298 74.47873 8
Total 603.703416 82.352311 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Valtt Decision(0.01)

Variances Variance Ratio F 1.73128 2&15450 0.60798 Equal Variances
Distdbuon Shapiro-Wflk W 0.96823 0.87396 Normal Disributlon

Data Summary Original Data Transformed Data

Conc-. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Artificial SoWS 5 29.605 12.833 36.826 9.717
100 5 27.831 20.878 40.21 7.385

Graphics

a 030 La Ls

coI%. ait

CEISU V1.1.2revi
-72-

Analyst: Approval:_000.092-101-1



CETIS Analysis Detail
Comparisons: Page 5 of 9
Report Date: 19 Jul-0 8:40 AM
Analysis: 02-288-7817B15O01psA

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average AG Wt (Dry, mg) Comparison 16-9232-9707 16-9232-9707 19 Jul-06 8:39 AM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units C PMSD

Equal Vaiance t Two-Sample C'T Untransformed 100 >100 1 N/A 28.98%

Group Comparisons

Control vs Cone-. Statistic Critical P-Value MSD DecIslon(0.05)
Artificial Soi1?Sedl 100 1.66375 1.85955 0.0674 1.4375 No-Signiflant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value Decison(0.05)
Between 4.135365 4.135365 1 2.77 0.13473 Non-SIgnificant Effect
Error 11.95165 1.493957 8
Total 16.0870247 5.629322 9

ANOVA Assumptions
Attribute Test Statistic CrItical P-Value Decislon(0.01)
Variances Variance Ratio F 23.03905 23.15450 0.01009 Equal Variances
Distribution Shapiro-WilkW 0.80386 0.01608 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% 'Control Type Count Mean Minimum Maimum SD Mean Minimum Maximum SD
0 Artifcdat Soil/S 5 4.96040 2.05668 626333 1.69222
100 5 3.67426 3.27800 4.15801 0.35255
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Comparisons- Page 6 of 9
Report Date: 19 Jut-06 8:40 AM
Analysis: 0-02-0345kS15BOCOpsACETIS Analysis Detail

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Root Wt. (Wet, mg) Comparison 16-9232-9707 16-9232-9707 19 Jul-08 8:39 AM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Chv PMSO
Equal VariancetTwo-Sample C>T Untransfotmed 100 >100 1 NIA 40.92%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dcision(0.05)
Artilcal SoWSedI 100 0.38989 1.85955 0.3534 15.0911 Non-Significant Effect

AiOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 25.0295 25.0295 1 0.15 0.70679 Non-Significant Effect
Error 1317.221 164.6527 8
Total 1342.25081 189.68216 9

ANOVA Assumptions
Attilbute Test . Statistic Critical P.Value Decislon(0.01)
Variances Variance Ratio F 1.36097 23.15450 0.77245 Equal Variances
Distibuuon ShapLro-WX W 0.87175 0.10478 Normal Distribution

Data Summary Original Data lansformed Data

Conc.-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtificIal Sol/S 5 36.878 13.317 46.99 13.778
100 5 33.714 15.53 47.044 11.810

Graphics
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 19 JL-t0 &:40 AM
Analysis: 104590559,81O660PSA

jlant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Ssmpleslunk ControlLink DateAnalyzed Version
Average Root WL (Dry.'mg) Comparison . 16-9232-9707 18-9232-9707 19Jul-08 .39AM CEflSv1.1.2

Method At H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVariancetTwo-Sample C>T Untmnsformed 100 >100 1 IVA 35.48%

Group Comparisons

Control vs Conc-% Stailstic Critical P-Value MSD Decislon(0.05)
Arificial Sol/Sedl 100 -0.7592 1.85955 0.7652 0.57382 Non-Slgnificant Effect

ANOVATable

Source Sum of Squares Mean Square DP P Statistic P-Value Declslon(0.0S)
Between 0.1372013 0.137201 1 0.58 0.48952 Non-SignificantEffect
Error 1.904404 0.238051 8
ToW 2.04160514 0.3752518 9

ANOVAAssumptions

Aifribute Test Statistic Critical P-Vali Declson(0.01)
Variances Variance Ratio F 2.35752 23.15450 0.42657 Equal Variances
Dsbibution Shapiro-WilkW 0.86708 0.09240 Normal Distribution

Data Summary OriginalData Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlificial So/S 5 1.61720 0.64687 2.06331 0.57819
100 5 1.85146 1.53000 2.27400 0.37657
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CETIS Analysis Detail
Comparisons: - Page a of 9
Report Date: 19 Jul-08 8:40 AM
Analysis: 02-5986.740713158801 SA

Plant Bioassay -Chronic CH2M Hill

Endpoint Analysis Type SampletUnk ControlLink Date Analyzed Version
Average Total Wt (Wet, mg) Comparison 16-9232-9707 16-9232-9707 l9Jul-06 8:39AM CETISv1.1.2

Method Alt H Data Transform Zeta NOElK LOE Toxic Units ChV PMSD

Equal Variance t Two-Sample CT Untransformd 100 >100 1 NA 30.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(0.05)
Artificial SoJI/Sed 100 0.44572 1.85955 0.3338 20.6046 Non-Significant Effect

ANOVATable
Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 60.97949 60.97949 1 0.20 0.66761 Non-SlgNficant Effect
Error 2455.527 306.9409 8
Total 251.50683 367.92041 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Dectsion(0.01)
Variances Valance Ratio F 8.06740 2&15450 0.06761 Equal Variances
Distribudon Shapiro-Wilk W 0.83722 0.04087 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 66.484 28.15 82.77 23.370
100 5 61.545 51.644 71A5 8.2281
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CETIS Analysis Detail
Comparisons: Page9 of 9
Report Date: 19Jul-06&:40AM
Analysis: 12-1118.G9dB15601psA

Plant Bloassay - Chronic CH2M Hill

Endpoint . Analysis Type Sample Uink Control Unk Date Analyzed Version

Average Total Wt (Dry. mg) Comparison 16-9232-9707 18-9232-9707 19 Jul-0 S39 AM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal VariancetTwo-Sample C>T Untransfoned 100 >100 1 N NA 29.78%

Group Comparisons

Control vs Conc-% Statistic Critical P-Vilue MSD Decislon(0.05)

Artificial Soil/Sed 100 0.99861 1.85955 0.1736 1.95873 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)

Between 2.786133 2.766133 1 1.00 0.34723 Non-Significant Effect
Error 22.19074 2.773843 a
Total 24.9568751 5.5399754 9

ANOVA Assumptions

Attribute Test Statistic . Critical P-Value Declslon(0.01)

Variances Variance Ratio F 11.00706 23.15450 0.03931 Equal Varances

Distribution Shapiro-Wilk W 0.84035 0.04459 - Normal Distibution

Data Summary Original Data 'ransformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 ArtificaSoWS 5 6.57751 2.70335 8.326M8 2.25514
100 5 5.52573 4.81399 6.40199 0.67973
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CETIS Test Summary
Report Date:
Test UnIc

Page I of 3
19 Jul-06 917 AM

158440-9a9W8158602psB

CETIS"' v1.1.2revi

Plant Bioassay -Chronic CH2M Hill

Test No: 09-7104-7132 TestType: PlantChonlo Duration: NIA

Start Date: 05Apr-05 Protocol: ASTME1963-02(2002) Species: Poe sandbergil
Ending Date: DiO Water Source:
Setup Date: 05Apr-06 Brine:

Cornents: recalculated Height and Length data July 19, 2006

Sample No: 06-7557-8523 Code: 81566-02 Client:
Sample Date: 27 Mar-06 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 9d Oh Station:

Comments: JIIJB7

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method

07-0787-0775 %Germination 100 >100 N/A 20.96% Equal VarancetTwo-Sample
15-0357-2985 * Average Height (mm) 4100 100 N/A 15.82% Equal Variance t Two-Sample
16-0101-1954 Average Length(mm) 4100 100 N/A 24.57% Equal VariancetTwo-Sample
04-2251-3543 AverageAGWt (Wetmg) <100 100 N/A 32.62% Equal VariancetTwo-Sample
10-2274-8929 AverageAGWt(Dry.mg) <100 100 NIA 33.96% . Equal Variance tTwo-Sample
00-9088-8642 Average RootWL (Wet,mg 100 >100 NA 41.70% Equal Varance tTwo-Sample
09-9206-1899 Average Root WL (Dry, mg) 100 >100 NA 39.19% Equal Valance t Two-Sample
12-3314-0779 Average Total Wt (Wet mg 100 >100 N/A 37.41% Equal Variance t Two-Sample
07-5363-6775 Average Total Wt (Dy, mg) 100 >100 - NA 34.99% Equal Variance t Two-Sample

-79-
Approval:-Analyst: 4r-000-02-101-1



CETIS Test Summary
Report Date:
Test Lin

CETs v.1.2revi

Page2of 3
19Jul-069:17AM

15-6440-9896/8156602psB

-80-
Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 AriICIal Soil/S 5 0.84000 0.60000 1.00000 0.09798 021909 26.08%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

Average Height (mm) Summary

Conc-%l Control Type Reps Mean Minimum Maximum SE SD CV
0 AifIcIal SoWS 5 75.780 61 84.400 3.9903 8.9225 11.77%
100 5 53.880 37.400 65 5.0623 11.32 21.01%

Average Length (mm) Summary

Conc-%l Control Type Reps Mean Minimum Maximum SE SD CV
0 Atlfidal SoWS 5 91.22 50 117.40 11.4 25.491 27.94%
100 5 60.600 45 65.6 3.9192 8.7636 14.46%

Average AG Wit (Wet, mg) Summary

Conc-l Control Type Reps Mean Minimum Maximum SE SD CV

0 Aricdal SdI/S 5 29.605 12.833 36.825- 4.3456 9.717 32.82%
100 5 18.574 8.6680 24.688 2.8451 6.3618 34.25%

Average AG Wt (Dry, mg) Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
o Arfifcial SOiS 5 4.96040 2.05668 626333 0.75679 1.692 34.11%
100 5 3.06959 1.35000 4.01200 0.49767 1.11283 3625%

Average Root WL (Wet, mg) Summary

Cone-%A Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifdal SoulS 5 36.878 13.317 46.99 6.1616 13.778 37.35%
100 5 28.494 10.788 41.768 5.5165 12.335 43.29%

Average Root WVL (Dry, mi) Summary

Cono-% Control Type Reps Mean Minimum Maximum SE SD CV

0 Artidfial SoiS 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 1.36680 0.65400 1.88400 0.22198 0.49637 36.32%

Average Total Wt (Wet, mg) Summary

Cono-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifdal Soil/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 47.067 19.454 66.456 8.3444 18.659 39.64%

Average Total Wt (Dry, mg) Summary

Con"-/l Control Type Reps Mean Minimum Maximum SE SD CV
0 Artidfial SoIl/S 5 6.57761 2.70335 8.32668' 1.00853 2.25514 3429%
100 5 4.43639 2.00400 5.82599 0.71726 1.60385 3.15%

AnaWyst' '*l-000-092-101-1



CETIS Test Summary

CETIS" vl.1.2revt

Report Date:
Test Unk

Page 3 of 3
19Ju.08 9:17 AM

156440-9896/B156602psB

-81-
Analyst:__3At. Approval:

% Germination Detail

Conc-% Control Typo Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoiS 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 i.baooo 1.00000 1.00000 1.00000

Average Height (mm) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidial SoIL'S 61 84.4000 75.8000 80.7 77
100 65 48.8 37.4000 63A000 54.8

Average Length (mm) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArnificIal Soil/S 50 117.400 99.8000 86.7 102.2
100 64.8000 632000 45 65.6 64.4000

Average AG Wt (Wet. mg) Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 12.8333 38.8280 31.748 35.78 30.84
100 22A64 16.158 8.66602 24.688 20.8920

Average AG Wt (Dry, mg) Detail

Conc-% ControlType Repi Rep 2 Rep3 Rep 4 Rep5
0 Artificia l/S 2.05668 6.05200 5.2000 6.26333 5.17000
100 3.94199 2.60798 1.35000 4.01200 3.43600

Average Root WL (Wet, mg) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artfial SoWlS 13.3167 45.2540 36.3420 46.99 42.488

100 . 36.6960 21.8880 10.788 41.768 31.3280

Average Root WL (Dry, mg) Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep S
0 Artifidal Soil/S 0.64687 1.92800 1.52800 2.06331 1.92001
100 1.88400 1.09600 0.65400 1.71799 1.48201

Average Total Wt (Wet, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5

0 ArtificIal Soi/S 2&.1500. 82.0800 68.0900 82.77 73.328
100 59.16 38.046 19.4540 68.456 52.22

Average Total Wt (Dry, mg) Detail

Conc-% ControlType RepI Rep2 Rep3 Rep4 Rep5
0 Arificial Sol/S 2.70335 7.98000 6.78801 8.32668 7.09000
100 5.82599 3.70398 2.00400 5.73000 4.91799

OOD-092-101-1



Comparisons: Page 1 of 9
Report Date: 19 Jul08 8:43 AM
Analysis: 07-0787-776l1SS6602psBCETIS Analysis Detail

Plant Bloassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version

% Germinallon Comparison 15-6440-9896 15-6440-9896 19 Jul-06 t43 AM CETISv1.1.2

Method Aft H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSD

Equal Variance t Two-Sample C>?T Angular (Corrected) 100 >100 1 NfA 20.96%

Group Comparisons

Control vs Cone-% Statistic Critical P-Valu MSO Decision(0.05)
Artificial SoillSed 100 -1.633 1.85955 0.9294 0.20917 Non-Significant Effec

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)

Between 0.084348 0.084348 1 2.67 0.14111 Non-Significant Effect

Error 0.2530439 0.031630 8
Total 0.33739194 0.1159785 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decoc(O.01)
Variances Modilied Levene 4.80000 11.25862 0.05984 EqualVariances

Disinbution Shapiro-Wik W 0.51415 0.02153 Normal Distributlon

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Artifcial SoWS 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.8808 1.34528 0.25152

100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020
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Comparisons: Page 2 of 9
Report Date: 19 Jul.06 8:43 AM
Analysis: 15357-29M5d 2psflCETIS Analysis Detail

'Plant Bloassay. Chronic . CH2M Hill

Endpoint Analysis Type SampleUnk ControlUnk DateAnalyzed Version
Average Height (mm) Comparison 156440-9896 15-6440-9896 19Jui-06:43AM CETlSv.1.2

Method - Alt H DataTransform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VauianceITwo-Sample C>T Untransformed 1100 100 NIA 15.82%

Group Comparisons

Control vs Cono-% Statistic Critical P-Value MSO DecIsion(0.05)
Artificial SoWSed 100 3.39754 1.85955 0.0047 11.9863 Si cant Effect

ANOVA Table

Source Sum of Squares Mean Square DF , F Statistic P-Value Decision(O.05)
Between 1199.025 1199.025 1 11.54 0.00939 SignificantEffect
Error 830.97S 103.872 8
Total 2030.00098 1302.8970 9

ANCVAAssumptlons
Attribute Test Statistic Critical P-Value Declson(0.01)
Variances Variance Ratio F 1.60946 23.15450 0.65604 Equal Variances
Distributon Shapiro-Wik W 0.90207 0.23082 Normal Distrtbuflon

Data Summary Original Data . Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artnfial SoW/S 5 75.780 61 84.4 &922
100 5 53.880 37.4 65 11.32

Graphics
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Comparisons: Page 1 of I
Report Date: 19 Jul- 917 AM
Analysis: 1B0101-19549156602psBCETIS Analysis Detail

Plant Bloassay - Chronic 
CH2M Hill

Endpoint Analysis Type Sample Unk Control lnk Date Analyzed Version

Average Length (mm) Comparison 156440-9898 15-6440-9896 19Ju-6 9:17AM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance ITwo-Sample C>T Untransfonmed <100 100 N/A 24.57%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)

AificialSoIW$edl 100 2.5401 1.85955 0.0174 22.4162 Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(.05)
Between 2343.961 2343.961 1 6.45 0.03471 Significant Effect

Error 2906.288 36328 8
Total 5250.24902 2707.2469 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)

Variances Variance Ratio F 8.46057 23.15450 0.06231 . Equal Variances

Distributon Shapiro-WdIkW 0.87858 0.12566 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 ArtifiSail/S 5 91.22 50 117.4 25.491

100. 5 60.600 45 65.6 8.7636

Graphics
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 19 Jul-08 843 AM
Analysis: 04-2251-35431156602ps0

Plant Bioassay- Chronic CH2M ,1111

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Average AG Wt (Wet, mg) Comparison - 15-6440-9896 15-8440-9896 1OJuI-08:43AM CETISv.12

Method Ali H Data Transform Zet NOEL LO Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed <100 100 NIA 32.62%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
ArtificialSoil/Sedf 100 2.12393 1.85955 0.0332 9.55868 SignificantEffect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value DecIslon(0.05)
Between 304.255 304.255 1 4.51 0.06642 Non-Significant Effect
Error 539.5712 67.4464 8
Total 843.82233 371.70141 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Docision(0.01)
Variances Variance Ratio F 2.33292 23.15450 0.43209 Equal Varlances
Distribution Shapiro-Wik W 0.83430 0.03769 Normal DistributIon

Data Summary - Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlifical SoIlIS 5 29.605 12.833 38.826 9.717
100 5 18.574 8.666D 24.888 6.3518

Graphics
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CETIS Analysis Detail
Comparisons: Page 5 of 9
Report Date: 19 Jul-06 8.43 AM
Analysis: 10-2274-89291 56602ps9

Plant Bloassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Average AG Wt(Dry, mg) Comparison 15-6440-9896 15-6440-9896 19Jul-06843AM CETISv.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untransformed .1O0 100 N/A 33.96%

Group Comparisons
Control vs Cone-% Statistic Critical P-Value MSD Decsion(0.05)
Artificial SoWSed 100 2.08754 1.85955 0.0351 1.68430 Signtficant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decdion(0.05)
Between 8.937865 8.937865 1 4.36 0.07029 Non-Significant Effect
Error 16A0803 2.051004 8
Total 25.3458948 10.988869 9

ANOVAAssumptions
Attribute Test Statistic Critical P-Value DeclsIon(0.01)
Variances Variance Ratio F 2.31238 23.15450 0.43679 Equal Variances
Distibuflon Shapiro-WiRcW 0.84488 0.05044 Normal Distribution

Data Summary Original Data Transformed Data

Conc-%, Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
a Artificial SoIl/S 5 4.96040 2.05868 6.26333 1.69222
100 5 3.06959 1.35000 4.01200 1.11283

Graphics
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Comparisons: Page 6 of 9
Report Date; 19 Jul-08 &43 AM
Analysis: 00-9085-86421156602psBCETIS Analysis Detail *

Plant Bioassay - Chronio CH2M Hill

Endpoint Analysis Type SampleUnk ControlUnk Date Analyzed Version
Average Root WL (Wet, mg) Compadson 15-6440-9896 15-440-9896 iJul-0 8:43AM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untmnsformed 100 >100 1 N/A 41.70%

Group Comparisons

Control vs Conc-% Statistic. Critical P-Value MSD DecisIon(0.05)
Artificial Soll/SedI 100 1.01382 1.85955 0.1702 15.379 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 175.7511 175.7511 1 1.03 0.34035 Non-Significant Effect
Error 1367.951 170.9939. 8 
Total 1543.70190 34.74495 - 9

ANOVAAssumptions
Attribute Test . ' Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.24753 23.15450 0.83546 Equal Variances
Dislrtuton Shapko-WIIK W 0.87920 - 0.12775 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 36.878 13.317 45.99 13.778
100 5 2&.494 10.788 41.768 12.335

Graphics
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Comparisons: Page7 of 9
Report Date: 19 Jul.08 8:43 AM
AnalysIs: 00-9206.1899/U15602psBCETIS Analysis Detail

Plant aloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Root WtL (Dry, mg) Comparison ' 15-6440-9896 15-6440-9896 19 JUI-06 :43 AM CETISvI.1.2

Method Alt H Data Transfonf Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varance t Two-Sample C>T Untransfonned 100 >100 1 N/A 39.19%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MSD Decison(O.05)
Artiicial Soil/Sedl 100 0.73477 1.85955 0.2417 0.63371 Non-Signifcant Effect

ANOVATabl*

Source Sum of Squares Mean Square DF F Statistic P-Valu Decision(0.05)
Between 0.1567499 0.15675 1 0.54 0.48346 Non-SIgnillant Effect
Error 2.322712 0290339 8
Total 2.47946206 0.4470889 9 -

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declsion(0.01)

Variances Variance Ratio F 1.35685 23.15450 0.77462 Equal Variances
Distnfutton Shapiro-Wilk W 0.87393 0.11105 Normal DIstbutlion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SO
0 Artificial SolS 5 1.61720 0.64667 2.06331 0.57819
100 5 1.3680 0.65400 1.88400 0.49637

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 8 of 9
19JkL.-08:43AM

12-3314-0T7W9156602PsO

Plant Bloassay-Chronlo CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AverageTotalWt (Wet Dmg) Compaison 15-6440-9898 15-6440-9898 19Ju-06:43AM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C "T Untransformed 100 >100 1 N/A 37A1%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decdsion(0.05)
Artilcial Soll/Sed 100 1.4518 1.85955 0.0923 24.8697 Non-Silgnificnt Effect

ANOVA Table
Source Sum of Squares Mean Square OF F Statistic P-Value Decsion(0.05)
Between . 942.4918 942.4918 1 2.11 0.18462 Non-SignIficant Effect
Error 3577.302 447.1627 B
Tolal 4519.79327 1389.6544 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Vatue Decislon(0.01)
Vauiances Variance Rallo F 1.56883 23.15450 0.67328 Equal Variances
Distributon Shapiro-WlkW 0.85602 0.06847 Normal Distrbution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Artifidal SoIl/S 5 66.484 20.15 82.77 23.370
100 5 47.067 19A54 66.456 18.659

Graphics
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CETIS Analysis Detail
Comparisons: Page 9of 9
Report Date: 19Jul-08t:43AM
Analysis: 07-5363-7785/156602p"8

IPlant Bloassay. Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
Average Total Wt (Dry. mg) Comparison 15-64409896 15-8440-989S 19Jul-06 8:43AM CETISvI.1.2

Method Alt H Data Transfonn Zeta NOEL LOE. Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 34.99%

Group Comparisons

Control vs Conc-% Statistic Criticat P-Value . MSD Declsion(0.05)
ArtficialSoWVSedl 100 1.73017 1.85955 0.0609 2.30133 Non-SignIfIcantEffect

ANOVA Table

Source Sum of Squares Mean Square DP P Statistic P-Value Decislon(0.05)
Between 1A6197 11.46197 1 2.99 0.12185 Non-SignificantEffect
Error 30.6319 3.828987 8
Total 42.0938644 15.290956 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIsion(O.O1)
Variances Variance Ratio F 1.9770? 23.15450 0.52538 Equal Variances
DLstubutn Shapiro-Wil W 0.84141 0.04587 Normal Disibution

DataSummnay Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SO Mean Minimum Maximum SO
0 Artificial SoilS 5 6.57761 2.70335 8.32660 2.25514
100 5 4A3639 2.00400 5.82599 1.60385

Graphics
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BLUEGRASS GROWTH TEST
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CETIS Test Summary

CETIS M v1.1.2revi

Report Date:
Test Unlk

Page 1 of 3
19 Ju-06 9:21 AM

10-4856-7465M156603PSC

-92-
Analyst _ Approval:____

Plant Bioassay - Chronic CH2M Hill

Test No: 05-5352-4510 Test Type: Plant Chronic Duration: N/A
Start Date: 05 Apr-06 Protocol: ASTM E1963-02(2002) Species: Poo sandbergl
Ending Date: Dil Water Source:
Setup Date: 05 Apr-0 Brine:

Comments: -recalculated Height and Length data July 19, 2006

Sample No: 03-3130-8104 Code: B1566-03 Client:
Sample Date: 30 Mar-06 - Material: Sod Project-
Receive Date: Source: Hanford
Sample Age: 6d Oh Station:

Comments: J11JH5

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD - Method
09-4240-7124 % Germination 100 >100 N/A 41.99% Wilcoxon Rank Sum Two-Sample
00-9654-0043 Average Height (mm) 100 '100 NIA 19.95% Equal Variance t Two-Sample
03-3823-1455 Average Length (mm) '100 100 N/A 26.29% Equal Variance ITwo-Sampre
03-2295-538? Average AG W[ (Wet, mg) 100 '100 N/A 44.73% Equal Variance t Two-Sample
13-4570-8180 Average AG Wt (Dry, mg) 100 '100 N/A 52.20% Equal Variance t Two-Sample
10-8115-4404 AverageRootWL (Wetmg 100 >100 N/A 62.15% Equal VariancetTwo-Sample
06-1660-2818 Average Root WI. (Dry, mg) 100 '100 N/A 72.74% Equal Variance tTwo-Sample
17-7998-0152 AverageTotalWt (Wemg 100 >100 NIA 5413% Equal Variance tTwo-Sample
07-1279-4134 Average Total WI (Dry, mg) 100 >100 N/A 55.73% Equal Variance I Two-Sample

000-M2-101-1



CETIS Test Summary
Report Date:
Test i

Page 2of 3
19 Ju.S 9.21 AM

10-4B56-7485t8158803pSC

-93-
Analyst: Approval:000-092-101-1

% Germination Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Arihcial Soil/S 5 0.84000 0.60000 1.00000 0.09798 021909 26.08%
100 5 0.84000 0.20000 1.00000 0.16000 0.35777 42.59%

Average Height (mm) Summary

Conc-*% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtWcial SoWlS 5 75.780 61 84.400 3.9903 8.922 11.77%
100 5 63.04 43 83 7.0853 15.843 25.13%

Average Length (mm) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artficial SoiVS 5 91.22 , 50 117.40 11.4 25.491 27.94%

100 5 - 57.800 41.400 73 6.0256 13.474 23.31%

Average AG Wt (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arificlal SoiS 5 29.605 12.833 . 36.826 4.3456 9.717 32.82%
100 5 23.626 11.180 43.00 5.6416 12.615 53.39%

Average AG Wt (Dry, mg) Summary

Cone-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial SoS 5 4.96040 2.05868 0.26333 0.75679 1.69222 34.11%
100 5 4.24840 2.12800 8.51001 1.16886 2.61365 61.52%

Average Root Wt. (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlificial SolVS 5 38.878 13.317 46.99 8.1615 13.778 37.36%
100 5 37477 11.544 70.600 10.675 23.871 73.50%

Average Root Wt. (Dy, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE So CV
0 ArlificIal SoiS 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 2.03640 0.94800 3A5001 0.57735 1.22098 63.40%

Average Total Wt (Wet, mg) Summary

Conc-*% ControlType Reps Mean Minimum Maximum SE So CV
0 . Artficial SoU/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 56.103 22.704 113.68 16289 36.423 64.92%

Average Total Wt (Dry. mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial SoiWS 5 6.5776 2.7033 8.3267 1.0085 2.2551 34.29%
100 5 6.2848 3.0760 11.960 1.6937 3.7873 60.26%

CETISm v1.1.2revl



CETIS Test Summary
Report Date:
Test Link

Page 3 of 3
19 Ju.6 9:21 AM

0-485W7465B156M03psC

Analyst: Approval

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal SoHlS 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 0.20000 1.00000

Average Height (mm) Deta'

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal SoiS 61 84.420 75.80 80.7 77
100 63 43 732 6 43 13

Average Length (mm) Detail

Cone-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artifidal SoWS 50 117.400 99.8000 86.7 10220
100 59 41A800 68A000 73 47.241M

Average AG Wt (Wet mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal SolIdS 12.8333 36.8260 31.742 35.78 30.4
100 20.1080 11.1600 28.4260 43.0 1853780

Average AG WI (Dry, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep3 Rep 4 Rep 5
0 Artifidal SOWS 0.05668 6.05200 5.2600 626333 5.1700
100 3.161 0.12800 4.90200 .51001 2.44199

Average Root W. (Wet, mg) Detail

Conc-% ControlType Repi Rep2 Rep3 Rep4 Rep5
0 Arinidal Soi/S 13.3167 452.540 36.3420 4.99 42A88
100 21.1280 11.544 40.554 70.6000 M.56

Average Root WI (Dry, mg) Detail

Cone-%. ControlType Repi Rep2 Rep3 Rep4 Rep5
0 Artifcial Soil/S 0.64667 1.92800 1.52800 2.6331 1.9200
100 1.19199 0.94800 3.4401 1.500 1.14800

Average Total Wit (W&4, mil) Detail

Conc-% ConftrlTypo Rapti Rep 2 Rop 3 Rep 4 Rep 5
0 Artcdal SoiV/S 21.1500 82.0800 68.09DD 82.77 73.328
100 41.2360 22.7D40 68.98 113.60 33.938

Average Total Wt (Dry, mg) Dotal

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifial SoiWS 2.70335 7.91000 6.75801 8.32668 7.M9W0
1OD 4.45200 3.0760W 8.34601 11.9OO 3.58999

ClETsw V1.1.2rev!OOD-M92-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 19 Jz.A0 BA AM
Analysis: . 09.4240-7124/B5603psC

Plant Bioassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germrnation Comparison . 10.4856-7465 10-4856-7465 19Jul-08 t47 AM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
WIlcoxon Rank Sum Two-Sample C> T Rank 100 >100 1 NA 41.99%

Group Comparisons

Control vs Conc.% Statistic Critical P-Value Ties Declsion(0.05)
Artificial SoilSedI 100 29 0.5794 3 Non-Signlficant Effect .

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0001352 0.000135 1 0.00 0.97251 Non-Significant Effect
Error 0.8748686 0.109359 8
Total 0.87500388 0.1094938 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 2A5738 23.15450 A0516 Equal Variances
Distributlion Shapiro-Wilk W 0.65938 0.00028 Non-normal Distlbuion

Data Summary Original Data Transformed Data

Cono-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArifcIa SoilS 5 0.84000 0.60000 . 1.00000 0.21909 5.20000 2.50000 7.00000 2.46475
100 ' 5 0.84000 0.20000 1.00000 0.35777 5.80000 1.00000 7.00000 268328

Graphics -
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CETIS v1.1.2evi Appmav: 
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Anatyst: '-000-D92-101-1



Comparisons: Page 2 of 9
Report Date: 19Jul-08-47AM
Analysis: 00-9654-0043/Bl6603psCCETIS Analysis Detail

Plant Bioassay - Chronic - CH2M Hi

Endpoint Analysis Type Sample Unit Control Uink Date Analyzed Version
Average Height (mm) Comparison- 10-4856-7465 10-4856-7465 19JuL-06&47AM CETISV1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 N/A 19.95%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value M80 Decison(0.05)
Artificial Sol/SedI 100 1.56672 1.85955 0.0779 15.1212 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(O.05)
Between 405.7691 405.7691 1 2A5 0.15562 Non-Significant Elfoct
Error 1322.48 165.31 8
Total 1728.24905 571.07907 9

ANOVA Assumptions
Attribute Test Statistic Critical P.Value Decfsion(0.01)
Variances Variance Ratio F 3.15289 23.15450 0.29205 Equal Variances
Disribution Shapiro-Wik W 0.96966 0.8876 Normal Distribution

Data Summary Original Data Transformed Data

Conc-%. Control Type Count Mean Minimum Maximum SD Mean Minimum Maxknum SD
0 Artificial Soil/S 5 75.780 61 84A 8.9226
100 5 63.04 43 83 15.843

Graphics
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CETIS' vl.1.2rev
-96-

Appva_AnalysktDOM-92-101-1



CETIS Analysis Detail.
Comparisons: Page lof I
Report Date: 19JA-O9.21fAM
Analysis: 03-3823-1455/Sl 03psC

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type SampleUnk ControlLink DateAnalyzed Version
Average Length (mm) Comparison . 10-4856-7485 104858-7485 19Jul-08921AM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ClIV PMSD
,Equal Variance t Two-Sample C > T Untransformed 41 00 100 N/A 26.29%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSO DWesion(0.05)
A1Ifi1ald SoiUSedI 100 2.59185 1.85955 0.0160 23.9775 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value Decision(0.05)
Between 2792.241 2792.241 1 1.72 0.03202 SWnflant Effect
Error 3325.248 415.858 8-
Total 8117.48877 3207.8967 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Varianc Ratio F 3.57922 23.15450 0.24448 Equal Variances
Distribution Shapiro-Wilk W 0.93777 0.52849 Normal Dlsbution

Data Summary Original Data Transformed Data

Cone-%l ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtdidalSoiwS 5 - 91.22 50 117A 25.491
100 5 57.800 41.4 73 13.474

Graphics
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CETIS'" v1.1.2revI
-97-

Analyst 5 Approval:000-092-101-1



CETIS Analysis Detail
. Comparisons Page 4 of 9

Report Date: 19 JtL-06 8.47 AM
Analysis: 03-22955371/BlS603psO

IPlant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Average AG WI (Wet, mg) Companson 10-4856-7405 10-4856-7465 19 Jul-06 8;47 AM CETISvI.1.2

Method Alt H DataTraisform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VarianceITwo-Sample C>T Untransformed 100 >100 1 N/A 44.73%

Group Comparisons

Control vs Cono-. Statistic Critical P-Value MSC Decision(0.05)
Artificial Soil/Sedl 100 0.83967 1.85955 02127 13.2423 Non-SIgnificant Efect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 89.38481 89.38481 1 0.71 0.42548 Non-Sigificant Effect
Error 1014.24 126.78 8
Total 1103.6245 216.16477 9

ANOVAAssumptons
Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ralo F 1.68545 23.15450 0.62545 Equal Vaulances
Distribution Shapiro-WilkW 0.97199 0.90865 NormalDisbtbuion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artilcial Soll/S 5 29.605 12.833 36.826 9.717
100 5 23.626 11.160 43.06 12.615

Graphics
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COMe-% RanklIS

-98-
ApprovaWCETIS" v1.1.2revlODO-092-101-1



Comparisons: Page 5 of 9
Report Date: 19 Jti.08 8:47 AM
Analysis: 13.4570-818O91 56603ps0CETIS Analysis Detail

CETiS-" vl.1.2rev a
-99-

Appmal:Analyst: ryODD-092-101-1

Plant Boassay - Chronic 
C112M Hill

Endpoint . Analysis Type Sample Link ControlUnk DataeAnalyzed Version

Average AG Wt (Dry. mg) Comparison 10-4858-7465 10.4856-7465 19 Jul-06 8:47 AM CETISvI.12

Method Alt H Data Transform Zeta NOEL LO.EL Toxic Units ChV PMSD

Equal Variance t Two-Sample C>T Untranslormed 100 >100 1 WA - 2.20%

Group Comparisonys

Control vs Cone-% Statistic Critical P-Value MSD Declulon(0.05)

Artifcial SoIlISedI 100 0.51132 1.85955 0.3115 2.58935 Non-Slgnlficant Effect

ANOVA Table

Source Sum of Squares Mean Square DIP F Statistic P-Value DecIslon(0.05)
Between 1.26735 1.26735 1 0.28 0.62294 Non-SignIficant Effect

Error 38.7791 4.847388 8
Total 40.0464520 6.1147375 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)

Variances Variance Ratio F 2.38550 23.15450 0A2040 Equal Variances

Distribution Shapiro-Wilk W 0.94807 . 0.64572 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Artificial SoiS 5 4.96040 2.05068 .26333 1.69222
100 5 4.24840 2.12500 8.51001 2.61365

Graphics
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CETIS Analysis Detail
Comparisons: Page 8 of 9
Report Datb: 19 Jul-06 &47 AM
Analysis: 10.8115-4404/B15 03psC

Plant Bioassay- Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Cont"oILink DateAnalyzed Version
Average Root WL (Wet, mg) Comparison 10485.7465 10-4856-7465 19Jul-06 L:4AM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVariancetTwo-Sample C>T Unlsunsformed 100 >100 1 N/A 62.15%

Group Comparisons
Control vs Conc-% Statistic Critical P-Valu MSD DecIslon(0.05)
Artifcial Soll/Sed 100 0.35705 1.85955 0.3651 22.9207 Non-Slgnificant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value DecIsion(0.05)
Between 48.42056 48A2055 1 - 0.13 0.73029 Non-Significant Effect
Error 3038.583 379.8229 8
Total 3087.00356 428.24343 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 3.00179 23.15450 0.31225 Equal Variances
Distributon Shapiro-WilkW 0.92487 0.39940 NormalfDistrbution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum MaxImum SD Mean Minimum Maximum SD
0 ArtiicLia SoIl/S 5 36.878 13.317 45.99 13.778 -
100 5 32A.77 11.544 70.800 23.871

Graphics

C

- -

.0 -- .4 s a -4s Ci as 1C is 2
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CETlsm vl.1.2revi
-100-

Analyst I'- Approval:........000-092-101-1



. Comparisons:
ReportDatd:
Analysi:CETIS Analysis Detal

Page 7 of 9
19JuA-0S8:47AM

0-168-261&915S03PSC

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type SampleUnk ControILink DateAnalyzed Version
Average Root WL (Dry. mg) Comparison 10.4856-7465 10-4856-7455 19 Jul-06 t47 AM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMS0
Equal VariancetTwo-Sample C>T Untranformwd 100 >100 1 N/A 72.74%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decdsion(.05)
ArmlcalSoillSed 100 -0.6627 1.85955 0.7369 1.17636 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(O.05)
Between 0A393268 0A39327 1 0.44 0.52617 Non-SIgniflcant Effect
Error . 8.003755 1.000469 8
Total 8.44308144 1.4397961 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Doecision(O.01)

Varbances Variance Ratio F 4.98547 23.15450 0.14852 Equal Variances
Distibution Shapko-WIIKW 0.88498 0.14871 Normal DObitimtion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Atificlal Sol/S 5 1.61720 0.64667 2.06331 0.57819
100 5 2.03640 0.94800 3A5001 1.29098

Graphics

IL

S 

:z

---------------.----------

s. 

-

I .

0.1.
0.4 P4C

0 0032 LF . Q .0 U L 3 L

COM-%~C Rako
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CETIS Analysis Detail
Comparisons: Page 8 of 9
Report Date: 19 Jul-S &:47 AM
Analysis: 17-7998-0152BSG1603psC

(Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
Average Total Wt (Wet mg) * Comparison 10-4856-7465 10-4856-7465 19Jul-06 .47 AM CETISV1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t TwoSample C>T Untranslormed 100 >100 1 N/A 54.13%

GroupComparisons
Control vs Conr-% Statistic Critical P-Valu MSD Decision(0.05)
Artifidal SoiUSed 100 0.53636 1.85955 0.3032 35.989 Non-Signiflwnt Effect

ANOVA Table
Source Sum of Squares Mean Square OF F Statistic P-Value Doclsion(0.05)
Between 269.3819 269.3819 1 0.29 0.60630 Non-SIgaIcant Effect
Error 7491.238 936.4048 8
Total 7760.62021 1205.7867 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declslon(O.01)
Variances Variance Ratio F 2.42893 23.15450 0.41109 Equal Variances
Distribubon Shapiro-Wik W 0.94678 0.63064 Normal Distribution

Data Summary Original Dat Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minkium Maximum SD
0 ArtiufialSoiWS 5 68A44 28.15 82.77 23.370
100 5 5.103 22.704 113.68 38.423

Graphics
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 19 Jul-00 8:47 AM
Anulysis: 07-1279-413415603psC

Plant Bloassay - Chronic CH2M Hil

Endpoint Analysis Type Sampe Unk Control Link Date Analyzed Version
Average Total Wt (Dry, mg) Comparison 10-4856-7465 10-4856-7465 19 Jul-G 8:47 AM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C>T Unransformed 100 '100 1 WA 55.73%

Group Comparisons

Control vs Conc-% . Statistic Critical P-Value MS Decision(O.05)
Arificial Soisedi 100 0.14854 1.8595 0.4428 3.66564 Non-Slgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic p-Value Decdston(0.05)
Between 0.2143312 0.214331 1 0.02 0.88560 Non-Significant Effect
Error 77.71687 9.714808 8
Total 77.9311967 9.9289394 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Dectsion(0.01)
Variances I Variance Ratio F 2.82040 23.15450 0.33935 Equal Variances
Distribution Shapiro-Wilk W 0.94597 0.62111 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimtn Maximum SD Mean Minimum Maximun SD
0 Artficial SOWS 5 6.57761 2.70335 8.32688 2.25514
100 5 a.28480 3.07600 11.900 3.78729

Graphics
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CETIS Test Summary
Report Date:
Test Unt:

CETIS vl.1.2revI

Page I of 3
19Ji-089:24AM

13.871'8-5451/15804psC

-105-
Analyst: _ Approval:

Plant Bioassay. Chronic CH2M Hill

Test No: 12-9523-2194 TestType: Plant Chronic Duration: N/A
Start Date: 05Apr-06 Protocol: ASTME1963-02(2002) SpecIes: Po sandbergli
Ending Date: . DRI Water Source:
Setup Date: Q5 Apr-06 Brine:

Comments: recalculated Height and LeNgth data July 19, 2006

Sample No: 11-881-3426 Code: B156-04 Client:
Sample Date: 04 Apr-06 Material: Soil Project
Receive Date: Sotxce: Hanford
Sample Age: 24h Station:

Comments: J11JH8

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
06-8058-608M % Germination 100 '100 N/A 20.96% Equal Varianc I Two-Sample
13-1807-1216 Average Height (mm) 100 >100 WA 17.96% Equal Variance t Two-Sampte
11-2675-2308 Average Length (mm) <100 100 N/A 25.75% Equal Vauiance ITwo-Sample
02-4597-4713 AverageAGWt (Wet mg) 100 >100 NA 37.50% Equal VauiancetWo-Sampla
15-5615-7255 Average AG Wt (Dry, mg) 100 >100 N/A 39.71% Wilcoxon Rank Sum Two-Sample
04-1075-3129 Average Root Wt. (Wet, mg 100 >100 NIA 48.66% Equal Variance t Two-Sample
05-9625-5204 Average Root Wt. (Dry, mg) 100 >100 NA 54.49% Equal Vadance tTwo-Sample
17-3037-7884 AverageTotalWt (Wetrmg 100 >100 N/A 43.45% Equal Vaiance Two-Sample
00-3240-5620 AverageTotalWt(Dry.mg) 100 >100 N/A 42.74% Equal Varance ITWo-Sampla

000-092-101-1



CETIS Test Summary
Page 2 of 3

Report Date: 19 Jul-06 9.24 AM
Test Link 13-8778-545118156604psC

CET9s "V1.1.2revi
-106-

'Analyst: * Approval:

% Germination Summary
Conc-% Control Type Reps Mean . Minimum Maximum SE SD . CV
0 Artifcial SoWiS 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
Average Height (mm) Summary

Conc'.% ControlType Reps Mean Mininwn . Maximum SE SD CV
0 Arficial SoiS 5 75.780 61 84.400 3.9903 8.9226 11.77%
100 5 64.8 48 81 6.1348 13.718 21.17%

Average Length (mm) Summary

Conc-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 ArJICI SIS11 5 91.22 50 117.40 11.4 25.491 27.94%
100. 5 55.720 34.6 64.800 5.4415 12.168 21.84%

Average AG Wt (Wet, mg) Summery

Cone-% Control Type Reps* Mean Minimum Maximum SE SD CV
0 Artificial SoWS 5 29.605 12.833 38.826 4.3456 9.717 32.82%
100 5 24.881 10.352 34.758 4.0937 9.1538 36.79%

Average AG Wt (Dry. mg) Summary

Conc-Ye Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial So/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11%
100 5 3.95120 - 1.17200 5.57001 0.74109 1.65713 41.94%

Average Root WL (Wet, mg) Summary

Conc.% Control Type Reps Mean Minimum Maximum SE So CV
0 Artifcial SoilS 5 36.878 13.317 48.99 6.1616 13.778 37.36%
100 - 5 30.844 4.5140 48.884 7.4266 16.606 53.84%

Average Root WL (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maxmum SE SD CV
0 Aricial SoilS S 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 1.61000 0.34401 2.82400 0.39717 0.88809 55.16%

Average TotalWI (Wet. mg)Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial SoilS 5 66.484 - 2.150 82.77 10.452 23.370 35.15%
100 5 55.725 14.868 83.642 11.491 25.695 46.11%

Average Total Wt (Dry. mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 ArtIficial SoWS 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29%
100 5 5.56120 1.51602 8.39399 1.12635 2.51859 45.29%

.

CM0-092-101-1



CETIS Test Summary
Page3of 3

Report Date: 19 Jti-6 924 AM
Test Link 13-8R-5451IB15604PSC

CETIS~m vl.1.2revt
-107-

Malyst: Approval:

% Gemination Detail

Conc-% Control Typ. Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 1.00000

Average Height (mm) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4. Rep 5
0 Astlicial SoIlS 61 84.4000 75.8000 80.7 77
100 62.4000 48 75 59.6 81

Average Length (rmm) Detal
Cone-% ControlType RepI Rep2 Rep3 Rep4 Reps
0 Artifcial SoWS 50 117.400 99.8000 86.7 102.2
100 57A000 34.6 59 62.8 64.8000

Average AG Wt (Wet, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArMlal Soil/S 12.8333 36.8260 31.348 35.78 30.84
100 23.932 10.352 29.91 25A520 34.7580

Average AG Wt (Dry, mg) Detail

Conc-%. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep5
0 Artificial SoWS 2.05688 .05200 5.26000 0.28333 5.17000
100 4.14000 1.17200 4.69401 4.18001 5.57001

Average Root WL (Wet, mg) Detal

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artifcial Soil/S 13.3167 45.2540 38.3420 46.99 42488
100 32.715 4.51401 39.542 28.54 48.8840

Average Root Wt. (Dry, mg) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtificIal So/S 0.867 1.92800 1.52800 2.06331 1.92001
100 1.57800 0.34401 1.84399 1A8000 2.82400

Average Total Wt (Wet, mg) Detail

Conc'% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtifcIal SoWS 2.1500 82.0800 68.0900 82.77 73.328
100 56.65 14.8860 69.4520 54.016 83.6420

Average Total Wt (Dry, mg) Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artificial SoilS 2.70335 7.98000 6.78801 8.32668 7.09000
100 5.71799 1.51602 653799 5.63999 8.39399

0OU-92-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 19 .Ji- &51 AM
Analysis: 08.8058-088,8158004 psC

Plant Bloassay -Chronic C142M HiI

Endpoint Analysis Type Sample Uik Control Link Date Analyzed Version
% Germinaton ComparIson 13-8778-5451 13-8778-5451 19 Jul-06 8:51 AM CETISv1.1.2

Method Ali H DataTransform Zeta NOEL LDEL Toxic Units ChV PMSD
EqualVarianceITwo-Sample C>T Angular(Corrected) 100 >100 1 NWA 20.96%

Group Comparisons

Control vs Conc.%. Statistic Critical P-Value MSD Decison(0.05)
Artificial Soil/Sedl 100 -1.633 1.85955 0.9294 020917 Non-SIgnifimnt Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decialon(0.05)
Between 0.084348 0.084348 1 2.67 0.14111 Non-SigNilkant Effect
Error 0.2530439 0.031630 8
Total 0.33739194 0.1159785 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value DcisIon(O.01)
Variances Modified Lavene 4.80000 11.25862 0.05984 Equal Variances
Distrbuton ShapIo-Wilk W 0.81415 0.02153 Nornal Distributon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Arlificial SoWS 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020

Graphica
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Approval:Anayt Sr-ODG-092-101-1



CETIS Analysis Detail
Comparisons: Page 2of 9
Report Date: 19 Jul-08 8:51 AM
Analysis: 13-1607-1216/8156604psC

Plant Bloassay-Chronic CH2M Hil

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Average HeIght (mm) Comparison 13-8778-5451 13-8778-5451 19Jul-088:51AM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadance tTwo-Sample G>T Untransformed 100 >100 1 N/A 17.96%

Group Comparisons

Control vs. Conc-% Statistic Critical P-Value MSD DecIsion(0.05)
Artificial So/SedI 100 1.50034 1.8W55 0.0860 13.6088 Non-Significant Effect

ANOVATable

Source bum of Squares Mean Square DF F Statistic P-Value Declsion(O.05)
Between 301.401 301A01 1 2.25 0.17192 Non-Significant Effect
Error 1071.168 133.896 8
Total 1372.56900 435.29703 9

ANOVA Assumptions

Attribute Tear Statistic Critical P-Value DeclsIon(0.01)
Variances Variance Ratio F 2.36371 23.15450 0.42519 Equal Variances
Distibuion Shapiro-Wilk W 0.96837 0.47533 Normal Distilbullon

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoIVS 5 75.780 61 84.4 8.9226
100 5 64.8 48 81 13.718

Graphics

20

-Ric. Itakt

a Ia -Z *.'s -i as s o's ioe 's to
Cwnc-36 Rankfl

-109-
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Comparisons: Page 1 of I
Report Date: 19 Jul06 9:24 AM
Anaiysls: 11-2875-2308/158604psCCETIS Analysis Detail

-110-
Analyst - Approval:000-092-101-1

Plant Bloassay - Chronic CH2M Hil

Endpoint Analysis Type Sample Unk Cortrol Unk Date Analyzed Version
Average Length (mm) Compadson 13-8778-5451 13-8778-5451 19 Jul-06 9:23 AM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal VauiancetTwo-Sample C>T Untransformed <100 100 N/A 25.75%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/Sdi 100 .81035 1.85955 0.0114 23A896 Significant Eflect.

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 3150.625 3150.625 1 7.90 0.02283 Significant Effect
Error 3191.296 398.912 a
Total 6341.9209 3549.5368 9

ANOVA AssumptIons
Attribute Test - Statistic Critical P-Value Dectsion(.01)
Variances VaianceRatioF 4.38881 23.15450 0.18106 Equal Vaiances

Distnution Shapiro-Wilk W 0.88498 0.14871 Normal Distrbution

Data Summary Original Data Transformed Data

Conc-% Control!ype Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Arificai SoIlS 5 91.22 50 117.4 25.491
100 5 55.720 34.6 64.8 12.168

Graphics
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CETIS Analysis Detail
Comparisons:. . Page 4 of 9
Report Date: 19 Jul-06 8:51 AM
Analysls: 02.45974718153504psC

Plant Blobasy-Chronic CH2M Hill

Endpolnt Analysis Type Sample Link Control Link Date Analyzed Version
Average AGWZ (Wet mg) Comparison 13-8778-5451 13-8778-5451 19Jul-068:51AM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ClIV PMSD
Equal Variance tTwo-Sample C'T Untrinsformed 100 >100 1 N/A 37.50%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MSD Decision(O.05)
Artificial SoiVSedi 100 0.79139 1.85955 02258 11.1017 Non-SIgnificant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 55.80611 55.80611 1 0.63 0A5154 Non-SignificantEffect
Error 712.8447 89.10558 8
Total 765850776 144.91169 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value DecIslon(0.01)
Variances . Variance Ratio F . 1.12685 23.15450 0.91084 Equal Variances
Distuibution Shapirom-WUkW 0.84581 0.05178 .NormalDistribution

Data Summary Original Data Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Ariflcial Soil/S 5 29.605 12.833 36.826 9.717
100 5 24.881 10.352 34.758 9.1538

Graphics
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Conc% Rank'as
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Comparisons: Page S of 9
Report Dat.: 19 Jul06 8:51 AM
Analysis: 15-5615-7255/8156604 psCCETIS Analysis Detail

Plant Bioassay - Chronic CH2M Hill

Endpoint . Analysis Type Sample Unk Control Unk Date Analyzed Version
Average AG Wt (Dry. mg) Comparison 13-8778-5451 13-8778-5451 19 Jul-06 &51 AM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C>T Rank 100 >100 1 NIA 39.71%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decislon(0.05)
Artifcial SoWSedI 100 21 0.1111 - 0 Non-SignIfIcznt Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 2.546195 2.546196 1 0.91 0.38860 Non-SignificantEffect
Error 22.43875 2804843 8
Total 24.9849429 5.3510389 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Dectsion(0.01)
Variances Variance Ratio F 1.04281 2115450 0.96857 Equal Variances

DIasution Shapiro-WikW 0.78590 0.00977 Non-normal Disrtbution

Data Summary Original Data Transformed Data

Cone-%, Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 4.96040 2.05668 626333 1.69222 6.80000 2.00000 10.0000 3.11448
100 5 3.95120 1.17200 5.57001 1.65713 4.20000 1.00000 8.00000 2.50844

Graphics
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CETIS Analysis Detail
Comparisons: Page S of 9
Report Date: 19 Jul-06 8:51 AM
Anilysis: 04-1075-31291B1 56604psC

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sample itnk Control Unk Date Analyzed Version
Average Root WIL (Wet, mg) Comparison 13-8778-5451 13-8778541 19 Jul-06 8:51 AM CETISv1.1.2

Method Alt H DataTransform Zeta NOEL LOS. Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T- Untransformed 100 >100 1 N/A 48.66%

Group Comparisons
Control vs Conc-% statistic Critical P-Value MSD Decision(0.05)
Artificial SoiUSed 100 0.62527 1.85955 02746 17.9443 Non-Signilicant Effect

ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 91.01494 91.01494 1 0.39 0.54921 Non-Significant Effect
Error 1862.381 232.7976 8
Total 1953.39592 323.81256 9

ANOVA Assumptions -

AItribute Test Statistic Critical P-Value Decision(0.01)
Variances Varance Ratio F 1A5274 23.15450 0.72627 Equal Variances
Distrbuflon Shapiro-Wlic W 0.86473 0.08673 Normal DIstribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arfcal Soi/S 5 38.878, 13.317 4.99 13.778
100 5 30.844 4.5140 48.884 16.606

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 7 of 9
l"'-06851 AM

05-9625-5204VB156 404psC
Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type SampleUnk Control Link DateAnalyzed Version
Average Root Wt (Dry. mg) Comparison 13-8778-5451 13-8778-5451 19Jul-OC 8:51AM CET1SvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units . ChV PUSD
Equal Variance t Two-Sample C>T Untransormed 100 100 1 WA 54A9%

Group Comparisons

Control vs Conc-%l Statistic Critical P-Value MWs Decision(U.0)
Artifcial SolVSedI 100 0.01519 1.85955 0.4941 0.88128 Non-Significant Effect

ANOVATable
Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 0.0001296 0.00013 1 0.00 0.8825 Non-Significant Effect
Error 4.492009 0.561501 8
Total 4.49213825 0.5616306 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.O1)
Variances Variance Rako F 2.35927 23.15450 0.42618 Equal Variances
DIstrlbuuon Shapiro-Wik W 0.93228 0.47069 Normal Dlstribulion

Data Summary Original Data Transformed Data
Cone-%e Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 ArtUical SoWS 5 1.61720 0.64667 2.06331 0.57819
100 5 1.61000 0.34401 2.82400 0.88809

Graphics
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CETIS Analysis Detail
Comparisons: Page atOf9
Report Date: 19 JujS 8:51 AM
Analysis: 17-3037-78841B156604PsG

Plant Bloassay - Chronic CH2M Hill

Endpoint AnalysisType SampleLink ControlLink DateAnalyzed Version
Average Total Wt (Wet,mg) Comparison 13-.77-5451 13-8778-5451 19Jul-068&51AM CETISvI.1.2

Method Alt H Data Transfonr Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>-T Untransformed 100 >100 1 N/A 43.45%

Group Comparisons

Control - vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial SoWl/SedI 100 0.6926 1.85955 0.2541 28.8851 Non-SIgnificant Effect

ANOVATable

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 289.3578 289.3578 1 0.48 0.50816 Non-SIgnificant Effect
Error 4825.742 603.2178 8
Total 5115.09998 892.57555 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 120886 23.15450 0.85259 Equal Variances

isdbuton Shapiro-WikW 0.83756 0.04125 NormalDistrtutlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artificial SoilS 5 66.484 26.15 82.77 23.370
100 5 55.725 14.866 83.642 25.695

Graphics
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 19Jul.08 8:51 AM
Anaysis: 00-3240-5C2sSl15G04psC

(Plant Bioassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Average Total Wt (Dry, mg) Comparison 13-8778-5451 13-8778-5451 19 Jul-06 &51 AM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Cht PMSD

Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 NIA 42.74%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(O.05)
Artificial Soll(Sed 100 0.67228 1.85955 02602 2.81142 Non-Significant Effect

ANOVATable

Source SumoiSquares Mean Square DF F Statistic P-Value Dcilsion(0.05)
Between 2.58272 2.58272 1 OA5 0.52034 Non-Significant Effect
Enor 45.71575 &714468
Total 482984081 8.2971888 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.24729 23.15450 0.83561 Equal Variances
Distribution Shapiro-Wilk W 0.83879 0.04261 Normal DIstriution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artificial Sol/S 5 8.57781 2.70335 8.32666 2.25514
100 5 5.56120 1.51802 8.39399 2.51859

Graphics
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CETIS Test Summary
Report Date:
Test Un

CETIS"M v1.1.2rev

Page I of 3
19 Jul-08 925 AM

0S-73394020/8156605ps0

Approval:

Plant Bloassay - Chronic CH2M HUl

Test No: 03-3337-9736 Test Type: Plant Chonic Duration: N/A
Start Date: 05Apr-06 Protocol: ASTME1963-02(2002) Species: Poe sandbergil
Ending Date: Dil Water Source:
Setup Date: 05Apr-06 Brine:
Comments: recalculated Height and Length data July 19, 2008

Sample No: 14-5469-5117 Code: 81566-05 Client:
Sample Date: 04 Apr-06 Material: Soil Project
Receive Date: Source: Hanford
Sample Age: 24h Station:
Comments: J11JH4

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method
05-99584999 % Germlnalion 100 >100 N/A 27.93% Wicoxon Rank Sum Two-Sample
09-4865-9500 Average Height (mm) 4100 100 NA 11.17% Equal Variance t Two-Sample
13-2897-9281 Average Length (mm) 100 > 100 WA 25.19% Equal Variance t Two-Sample
12-7179-0270 AverageAGWt (Wqt,ng) 100 >100 N/A 32.37% Equal Variance I TwO-Sample
04-1030-1329 AverageAGWt(Dry.mg) 100 >100 N/A 33.30% Equal VariancetTwo-Sample
0"0489747 Average RootW. (Wet mg 100 >100 N/A 36.45% Equal Variancet lTo-Sample
08-4828-7799 Average Root WL (Dy, mg) 100 >100 N/A 35.66% Equal VaAanca t Two-Sample
04-0228-6494 Average ToW Wt (Wet, mg' 100 >100 NIA 34.13% Equal Variance I Two-Sample
05-2803-0914 AverageTotalWt(Dry.mg) 100 >100 N/A . 33.47% Equal VauiancetTwo-Sample

Analyst:- ZOOD-092-101-1



CETIS Test Summary
Report Data:
Test Unka

CETISN v1.1.2rvI y

Page 2of 3
19 Ju-069:25AM

08-7339-I5B156605psC

-119-
ApproviL.

% Gennination Summary
Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
o AriicalSoS/S 5 . 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.92000 0.60000 1.00000 0.08000 0.17889 19.44%

Average Height (mm) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE - SD CV
0 Articial SOU/S 5 75.780 61 84A00 3.9903 8.9226 11.77%
1od 5 64.68 61.200 73.2 2.1913 4.8998 7.58%

Average Length (mm) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artifdal SoUS 5 91.22 50 117.40 11.4 25.491 27.94%
100 5 72.72 54 79.6 4.7702 10.688 14.87%

Average AG Wt (Wet mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artifidal SoulS 5 29.605 12.833 36.826 4.3456 - 9.717 32.82%
100 5 23.145 14.014 29.797 2.7717 - 6.1977 26.78%

Average AG Wt (Dry, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artifdal SoiWS 5 4.96040 2.05668 626333 0.75679 1.69222 34.11%
100 5 3.76653 2.32200 4.98887 0.46535 1.04056 27.63%

Average Root WL (Ws1 mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arifcal SoWS 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 31.738 20.338 41.842 3.7804 8.4532 28.63%

Average Root WL (Dry, mg) Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Arificial SoulS 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 1.65493 1.05601 2.03398 0.17121 0.38285 23.13%

Average Total WI (Wet, mg) Summary

Conc-%e Control Type Reps Mean MinImum Maximum SE SD CV
0 Artifidal SolIS 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 54.883 34.352 66.816 6.2951 14.078 25.65%

Average Total Wt (Dry, mg) Summary

Conc.% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artidal SolS 5 6.57761 2.70335 8.32668 1.00853 225514 3429%
100 5 5.42147 3.37800 6.75334 0.62011 1.38660 25.58%

Anatyst: 3000-092-101-1



CETIS Test Summary

CETIS" vI.1.2rev

Report Date:
T.est Uk

Page3of 3
19 JUIk- 925 AM

08-7339-5020/B1 56605psC

-120-
Analys~t 5- Approval:

% Germination Detail

Cone.%/ Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artificial SoiVS 0.60000 1.000 51.00000 0.6M 17 1
100 1.00000 1.00 1.00D0 1.0000 0.60000

Average Height (mm) Detail

Conc-%A Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 ArsIficial SodVS 61 4.400 75.8000 80.7 77
100 61.2000 64.2 62 73.2 62.70

Average Length (mm) Detail

Conc/. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artificial Soil/S 50 117.400 99.8000 8.7 102.2
100 - 54 74.6 74.4000 79.6 79

Average AG Wt (et. mg) Detail

Cone-. Control Type Rep 1 Rep 2 Rep3 Rep 4 RepS
0 AAificial SoiLS 12.8333 36.8260 31.748 35.78 30.84
100 14.0140 24.974 20.118 26.21 29.7967

Average AG Wt (Dry, mg) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 1.05668 0.05200 5.26300 6.29333 5.47000

100 2.32200 3.98420 3.19401 4.4199 4.907

Average Root W. (et, mg) Detail

Cone-%/ Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilS 13.3167 45.2540 36.3420 4.99 4.488
100 20.3380 41.8420 2.220 34.114 36.0733

Average Root WI (De mg) Detail

Cone-%/ Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 ArtificIal SoWl/S 0.64667 1.92800 1.52800 2.6331 1.92001
100 1.05601 1.87601 1.52201 203398 1.787

Average Total Wit (Wet, mo) Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Atlcal SOWuS 26.1500 82.BOO 68.M9O B2.7 73.328
100 34.M2 66.816 4&.4400 60.936 6&.87

Average Total Wl (Dry, mg) Detail

Cone.% Control Type Rep1I Rep 2 Rep 3 Rep 4 Rap 5
0 Artificial Soil/S 2.70335 7.98000 .78801- 8.32666 7.09000
100 3.37800 5.78400 4.71603 6.47598 8.75334

ODD-M9-101-1



Comparisons: Page1 of 9
Report Date: 19 JiL.05 8:6 AM
Analysis: 05-9958-0999I156605psCCETIS Analysis Detail

[Plant Bioassay -Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Uink Date Analyzed Version
% Germination Comparison 08-7339-5020 08-7339-5020 19Ju-06 L55 AM CETISvI.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits ChV PMSO

Wilcoxon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 27.93%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(0.05)
Arfifcial SoUISedI 100 30 0.6548 3 Non-Signifcant Effect

ANCOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dcision(0.05)
Beweon 0.021087 0.021087 1 0.40 0.54474 Non-Significant Effect
Enor 0.4217399 0.052717 a
Total 0.44282693 0.0738045 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances VarianceRatioF 1.50000 23.15450 0.70400 Equal Variances
Distibuion Shapho-Wik W . 0.75854 0.00455 Non-normal Disfrbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtifcialSoWS 5 0.84000 0.60000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73861
100 5 0.92000 0.60000 1.00000 0.17889 6.00000 2.00000 7.00000 2.23607

Graphics
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CETISw v1.1.2revl
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 2 of 9
19 Jul00 8:56 AM

09.4865-9500/81150605C

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis Type Sarple Unk Control Link Date Analyzed Version
Average Height (mm) Comparison 08-7339-5020 08-7339-5020 19 Jul-06 8:55 AM CETISv1.1.2

Method Alt H DataTransform Zeta NOEL LOEL. Toxic Units ChV PMSD
Equal Variance t Two-Sample C * T Untransbormed <100 100 N/A 11.17%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decsion(0.05)
Artificial Soll/SedI 100 244269 1.85955 0.0202 8.46534 Sgndficant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 309.1361 309.1361 1 5.97 0.04039 SIgnificant Eflect
Eror 414.4799 51.80999 8
Total 72.616028 360.94607 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Vafue Decdsion(O.01)
Variances Variance Ratio F 3.31606 2115450 0.27234 Equal Variances
Distributton Shapiro-Wilk W 0.90869 0.27211 Normal Distibution

Data Sunmary &riginal Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifcial Soil/S 5 75.780 61 84.4 8.9226
100 5 64.66 61.2 73.2 4.8998

Graphics
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CETIS Analysis Detail
Comparisons: Page I of I
Report Date: 19 Jul-08 :2SAM
Analysis: 13-2897-9281/S156S05psC

Plant Bioassay- Chronic CH2M Hill

Endpoint Analysis Type SampleLink ControllInk DateAnalyzed Version
Average Length (mm) Comparison 08-7339-5020 08-7339-5020 19JWL-069:25AM CETISv1.1.2

Method AN H DataTransform Zeta NOEM LOEL ToxicUnits ChV PMSD
EqualVariancetTwo-Sample C>T Untransformed 100 >100 1 NWA 25.19%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Arlificial So/Sed 100 1.49708 1.85955 0.0864 22.9794 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 855.625 855.625 1 2.24 0.17275 Non-Slgnifiant Effect
Error 3054.178 381.772 8
Total 3909.80103 1237.3970 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value - DecIsion(0.01)
Variances Variance Ratio F 5.71118 23.15450 0.11998 Equal Variances
Distribution Shapiro-Wilk W 0.88471 0.14774 Normal Distribution

Data Summary Original Data . Transformed Data

Conc-% ControlType Count Moan Minimum Maximum SD Mean - Minimum Maximum SD
0 ArtificialSollUS 5 91.22 50 117.4 25.491
100 5 72.72- 54 79.2 10.665

Graphics
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CET0Sm vl.1.2revi
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CETIS Analysis Detail
Comparisons: Page 4of 9
Report Date: 19 Jul-08 8:58 AM
Analysi: 12-7179.0270/BlI5605psC

Plant Bioassay - Chronic CH2M Hill

Endpoint Analysis ype Sample Unk Control Link Date Analyzed Verslon
Average AG Wt (Wet. mg) Comparison 08-7339-5020 08-7339-5020 19 JuW68;5 AM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVaranctTwo-Sample C>T Untransformed 100 >100 1 N/A 32.37%

Group Comparisons

Control vs Cono-% Statistic Critical P-Value MSD Decialon(0.05)
Artificial SoilWSedi 100 1,25344 1.85955 0.1227 9.58459 Non-Signflcaent Effect

ANOVA Table .

Source Sum of Squares Mean Square DF f Statistic P-Value Declsion(0.05)
Between 104.3463 104.3463 1 1.57 0.24544 Non-SWgnfiantEffect
Error 531.3278 66.41598 8
Total 635.674072 170.76223 9

ANOVAAssumptIons
Attribute Test Statistic Critical P-Value DecisIon(0.01)
Variances Variance Ratio F 2.45608 23.15450 0.40501 Equal Variances
Distibution Shapiro-Wilk W 0.84922 0.05686 Normal Dislribution

Data Summary Original Data Transformed Data

Cono-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Airtficiai SoiL/S 5 29.605 12.833 36.826 9.717
100 5 23.145 14.014 29.797 8.1977

Graphics

0t as

e-nc i --% - R s k ii t ' a
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CETIS Analysis Detail
Comparisons: Page S of 9
Report Date: 19JUi-06 8:5 AM
Analysis: 04-1030-132911 56605psC

Plant Bloassay - Chronic CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Data Analyzed Version
Average AG Wt (Dry. mg) . Comparison 08-7339-5020 08-7339-5020 19 Jul-08 :56 AM CET1SvI.12

Method AJt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwoSample C>T Untransformed 100 >100 1 N/A 33.30%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value USD Decision(0.05)
Artifcial Soll/SedI 100 1.34382 1.85955 0.1079 1.65205 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between 3.53297 .563297 1 1.81 021587 Non-Significant Effect
Enor 15.78555 1.973194 8
Total 19.3488472 5.5364908 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIsion(0.01)
Variances Variance Ratio F. 2.64472 23.15450 0.35905 EqualVariances
Distrfbufon Shapiro-Wk W 0.87162 0.10441 Normal DIsftutiOn

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 . Artifcial Soll/S 5 4.96040 .05668 8.26333 1.692
100 5 3.76653 232200 4.96687 1.04056

Graphics
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Comparisons: Page a of 9
Report Date: 19 Ju-OS 8:56 AM
Analysis: 04-5048-9747B15605psCCETIS Analysis Detail

Plant Bioassay - Chronic . . CH2M Hill

Endpoint Analysis Type SampleLink Control Unk DateAnalyzed Version
Average Root WL. (Wet mg) Compalison 08-7339-5020 08-7339-5020 19 Jul-06 a:GAM CETlSvl.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnts ChV PMSD
Equal VariancetTwo-Sample C'T Untransformed 100 >100 1 NIA 3.45%

Group Comparisons
Control vs Conc.% Statistic Critical P-Value MSD Docislon(0.05)
Artificial SolWISed 100 .0.71108 1.85955 0.2485 13.4424 Non-Significant Effect

ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 66.05597 66.05597 1 0.51 0.49724 Non-Significant Effect
Error 1045.13 130.8412 8
Total 1111.18549 196.69718 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declislon(0.01)

Variances Vaniance Ratio F 2.6555 2&15450 0.366D4 Equal Variances
DistrIbuon Shaplro-WilkW 0.87165 0.10448 Normal Disirlbution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Aifidal SoIl/S 5 36.878 13.317 48.99 13.178
100 5 31.738 20.338 41.842 8.4532

Graphics
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CETIS" v1.1.2revI
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 19JCL-06 8:56 AM
Analysls 08-48M27799/81 560C5psC

Plant BIoassay -Chronic CH2M Hill

Endpoint Analysis Type -Sample Unk Control Unk Date Analyzed Version
Average Root W. (Dry, mg) Compadson 08-7339-5020 08-7339-5020 19 J1ul-06 8:56 AM CETISv1.1.2

Method Alt H Data Transform iota NOEL LOEL Toxic Units Chv PMSD
Equal ValancetTwo-Sample C>T UnImnsforned 100 >100 1 NIA 35.66%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Docision(0.05)
Artfldal So41/Sedl 100 -0.1217 1.85955 0.5469 0.57668 Non-Significant Effect

ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Docislon(0.05)
Between 0.0035600 0.003560 1 0.01 0.90615 Non-Significant Effect
Error 1.923489 0.240436 8
Total 1.92704911 0.2439961 9

ANOVA AssumpUons
Attribute Test Statistic Critical P-Value Declslon(0.01)
Varances Variance Ratio F 2.28077 23.15450 0.44417 Equal Variances
Distributon Shapfro-WikW 0.85352 . 0.06397 Normal Distibution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimun Maximum SO Mean Minimum Maximum SD
0 ArtifidalSoUS 5 1.61720 0.64667 2.06331 0.57819
100 5 1.65493 1.05601 2.03398 0.38285

Graphics
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Approva:CETiSm v1.1.2rev A000-092-101-1 Analyst&



CETIS Analysis Detail
Comparisons: . Pae 8of 9
Reporf Date: 19 Jul-06 858 AM
Analysis: 04-0228.490815605psC

[Plant Bloassay - Chronic CH2M Hill

Endpoint AnalysisType Sample*Lnk ControtLink DateAnalyzed Version
AverageToaiWt (Wet mg) Comparison 08-7339-5020 08-73395020 19Jul.06 &56AM CETISvi.1.2

Method Alt H Data Transforn Zdm NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untransformed 100 >O IIN NIA 34.13%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecIsion(0.05)
Artificial SolISedi 100 0.95081 1.85955 0.1848 22.6883 Non-Signlicant Effect

ANOVATabIe

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 336.4471 336.4471 1 0.90 0.36954 Non-Significant Effect
Error 2977.274 372.1593 8
Total 3313.72122 708.60632 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(0.01)
Variances Variance Ratio F 2.75655 2115450 0.34972 Equal Variances
Distibuflon Shapiro-Wilk W 0.83700. 0.04061 Normal Distribulion

Data Summary Original Data Transforned Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximun SD
0 Artiflial Sol/S 5 68.484 . 25.15 82.7 23.370
100 5 54.883 34.352 66.818 14.076

Graphics
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Datt: 19 Jul-06 8.58 AM
Analysis. * 05-2803-0914/SlS5605ps

Piat Bioassay.Chronic CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
AverageTotalWt(Dry. mg) Comparison 08-7339-5020 08-7339-5020 19Jul-068:56AM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL .OEL Toxic Units ChV PMSO
Equal Variance tTwo-Sample C>T Untransformed 100 >100 1 N/A 33.47%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MS Decision(0.05)
AftlfciaSoliISedI 100 0.97653 1.85955 0.1787 2.20155 Non-Signiicant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 3.341630 3.341636 1 0.95 0.35740 Non-Significant Effed
Error 28.0332b 3.504161 8
Total 31.3749232 6.8457971 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Rato F 2.64510 23.15450 0.3W899 Equal Variances
Distribution Shapiro-Wilk W 0.85862 0.07350 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificai SourS 5 6.57761 2.70335 8.3266 2.25514
100 5 5.42147 3.37800 6.75334 1.38660

Graphics
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_.aslington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST - RC-O51-3 hr I of I
ector Companv Contact Telechone No. Project Coordinator
COLLOM . JOAN KESSNER 375-4688 KESSNER,JH Price Code 8L Data Turnaround

Prolect Dcsienation Samollh Location SAFN. AirQuality 1. 45 Days
100 & 300 Area Conponcn or lhe RCBRA - Incremeotal So 600-131 RC-031 - A

Ice Chest No. Field Loabook No. COA Method of Shipment
EL-1S96 BESRAS4S20

Shinned To Offaite Property No. Bill of Lading/AIr Bill No.
CH2MHILL - -- ----- -.-- _A060151

NONE Preservation

Spcdial Ilandling and/or Storage Ty- - of Container
NONE No.orCoutaiIltr(s)

Volume IWO& -Oaf

SAMPLE ANALYSIS a " NM."

Sample No. Matrix :Sample Date Saci -
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Jtoiwo- SOL

4teDW2 ~SOIL''---
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"Naslington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-4 "Pr&. I of I

(plcclor ComoanyContact TelephoneNo. ProietCoordlnror
I. COLLOM JOAN KESSNER 375-463B IESSNER JH Price Code 8L Data Turnaround

Project Dcsianation Samoline Location SAFNo. 45 Days100 & 300 Arco Compqoent oT t RCBRA - PIT 23 RC-03 I

Ice Chest No. FicId Loebook No. COA Metbod oIshionacat
EL-1596 BESRAS62O

Shinned To OffijIe Prooerrv No. Bill of LadiaI/Air Bill No.
CH2MHIaL A....S_.. __._A--- _ 1-1

POSSIBLE SAMPLE IAZARDS/REMARUS
NONE Preservation

Special Handling and/or Storage Typo of Contaer
NONE No.of Container(s)

Ty" It in.l" 4 9 mr
Vomouom A00 SME -361

SAMPLE ANALYSIS -

Sampla No. Matrix * Sample Date Sample Time o, b
J10DV4 SOIL
Jl0DV5 SOILt
JIODVS SOIL
J100V7 SOIL
JIGDV8 SOIL

CHAIN OF POSSESSION Sign/print Names SPECIAL INSTRUCTIONS Main'
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Wnkingtoa Closure Hanford CHAIN OF'CUSTODYISAMPLE ANALYSIS REOUEST RC-O51-9 1h i or i
lector CounanvContact Telelone No. Project Coordinator
I. COLI.OM JOAN KESSNER 375-468S KESSNERII PriCod DataTurnaround

Icct Designation Satualiau Location SAF No. Air Qualit 45 Days
100&JOOAnmCflpnenxIof lh atCl3A - Icivntal So Upland Bckfill Elevaled-1--2 RC-0i1r

Chest No. ricid LoEbook No. COA Method of Sh(nmc.l
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; Y) 7 E lS'
WAshington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS RE UEST RC-051-20 W i of 1

Coue4~- Conwaui Contact Teeohone No. Projict Coordinator
L. CPLLOM JOAN KESSNER 375-4688 KESSNER,JH frice Code SL Data Turnaround

'Project Desienation Samoline Location DSAFNo. Air Quality 45 Days
100 & 300 Arca Component of the RCORA - Inc.cnental So Riparian Low-Sitel10 Downriver 100-D . RC._5_ .

Ice Chest No. ficIdLog ookNo. COA Mcthod ofShloincot
. EL-1596 ' ESRLAW620

Shinced To Offsite Proccrty No. Ui of Ladine/Air Bill No.
CH2MI lu1. A060151-

I POSSIBLE SAMILE HAZARDSIREMARKS-
NONE Preservation

Spezia] Handling and/or Storage Type -- Container - FI-
Rout No. ofContainer(a)

- VOlume & M

$cek m(l)e S a Pir
spenM Teady-

SAMPLEANALYSIS . . aAIT MEINJ

Sampic No. MarE Samph w'e Sample Tine r s ' . 0.

J1LJS SOIL _ __ -- L._.-__

CHAIN OF POSSESSION Sign/Priat Names SPECIAL INSTRUCTIONS
,D Rece - 4*Sc -1zr, 4rw mis horngnody korwdocanwS the a rdr orb&& ied caftd $oi- o dh CH2M FUN
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